lay (ap=743 242) 
COLLECTION | MP 1—72 


SS 


Groins : An Annotated 
Bibliography 
by 
y J.H. Balsillie 


and 
Z R.O. Bruno 


MISCELLANEOUS PAPER NO. 1—72 
APRIL 1972 


U. S. ARMY, CORPS OF ENGINEERS 
COASTAL ENGINEERING 
oe RESEARCH CENTER 


456 
U3 


no. |-#+2+ Approved for public release; distribution unlimited. 


Limited free distribution within the United States 
of single copies of this publication is made by: 


Coastal Engineering Research Center 
5201 Little Falls Road, N.W. 
Washington, D. C. 20016 


Groins: An Annotated 
Bibliography 
by 
J.H. Balsillie 


and 
R.O. Bruno 


MISCELLANEOUS PAPER NO. 1—72 
APRIL 1972 


U. S. ARMY, CORPS OF ENGINEERS 


COASTAL ENGINEERING 
RESEARCH CENTER 


Approved for public release; distribution unlimited. 


ABSTRACT 


A groin is a shore protective structure built (usually perpendicu- 
lar to the shore) to trap littoral drift or to retard erosion of the 
shore. Considering all types of shore protective structures used by 
coastal engineers, the groin is one of the most controversial and most 
difficult to design. Because the functional and structural guidelines 
for design are incomplete, many groin installations fail to fulfill 
their intended purpose. CERC supports a continuing research program 
devoted to gaining a better understanding of groins. This bibliog- 
raphy evolved from the groin research program. 


About 460 articles published since 1900 on groins and groin-type 
structures are presented in this bibliography. Annotations accompany 
each bibliographic entry where possible. Indexes of authors, titles, 
and subjects are included to aid the researcher. Unavailable litera- 
ture such as foreign articles, although not annotated, are included as 
entries in both the annotated section and the indexes. 


FOREWORD 


This bibliography was compiled by J. H. Balsillie and R. O. Bruno 
under the general supervision of D. W. Berg, Chief, Evaluation Branch, 
and G. M. Watts, Chief, Engineering Development Division. 


Indexes of the bibliography were automated by the use of a computer. 
Programs used were prepared by M. Keplinger of the National Bureau of 
Standards and B. R. Sims of the Coastal Engineering Research Center. 

Mr. Sims adapted these programs specifically for the compilation of 
this bibliography. 


At the time of publication, Lieutenant Colonel Don S. McCoy was 
Director of CERC; Thorndike Saville, Jr. was Technical Director. 


NOTE: Comments on this bibliography are invited. Readers who 
find omissions or errors are urged to submit their suggestions. 


This report is published under authority of Public Law 166, 79th 
Congress, approved July 31, 1945, as supplemented by Public Law 172, 
88th Congress, approved November 7, 1963. 
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200 
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INTRODUCTION 


Groins are shore protection structures, usually built perpendicular 
to the shore, that function to trap littoral drift or retard erosion of 
the shore. This annotated bibliography is intended to provide a ready 
source of published information on groins and groin-like structures. 


The Coastal Engineering Research Center (CERC) and its predeces- 
sor, the Beach Erosion Board, have for many years been investigating 
groins both in the field and laboratory. During the past several years, 
the emphasis placed:on investigation of groins has increased. As a 
result, a study is now underway to determine functional and structural 
behavior of groins to improve guidelines and criteria for use in their 
design. 


As part of this investigation, the available literature was re- 
viewed. It became apparent that the results of this review would 
assist others; thus, this bibliography has been compiled and published. 


463 articles, published since 1900, on groins and groin-like 
structures are referenced by this bibliography. Appropriate annota- 
tions are provided to assist the investigator. Additionally, cross- 
referenced indexes for author, title, and subject have been included 
to facilitate access to the annotated section. 


USE OF BIBLIOGRAPHY 


Each entry of the bibliography consists of a code number, title, 
author, source, annotation, and key word list. These entries appear 
in consecutive order of code numbers, the code number depending in 
part upon the year and month of publication, as: 


ASZ 0 BAG GER OROROM2 


Year: 1942 Month: April Serial Number 


Where the year or month of publication cannot be determined zeros are 
substituted. 


For articles or reports which have been published the appropriate 
citation is given. At the end of the source citation, call numbers of 
those entries held in the CERC Library appear in parentheses. 


Annotations are an integral part of this compilation. Even so, 
many articles, such as foreign and domestic articles that were unavail- 
able to the authors or untranslated foreign articles have not been 
annotated. In some cases, the titles of foreign articles, have been 
translated to indicate the content of the article. U. S. Congress 
House Documents have not been annotated because of their similarity of 


text, large number, and easy availability. All of this literature, 
however, is referenced in the annotated bibliography in correct se- 
quence, and in the indexes under the appropriate headings. Notation 
for articles not annotated which appear in the indexes is as follows: 


NA - BEACH EROSION AT SANTA BARBARA CALIFORNIA 3803GRO001 


Special utility of the bibliography lies in its indexes. The 
author index is an alphabetical listing; the title index is an alpha- 
betical listing of words taken out of context of the titles. To 
provide a subject index, key words were chosen; all articles were 
keyed to this listing. Before using the subject index the researcher 
should refer to the key-word list (page 199) to choose the subjects 
of interest. 


In most cases the meanings of the key words are straightforward. 


However, to clarify any confusion that may result, a list of defini- 
tions for the key words follows the key word list (page 200). 


vi 


"One Aspect of the Dynamics of a Coast 0000GRO001 
Partly Protected by a Row of Groynes" 

Bakker, W. T., Unpublished Manuscript. 

(TC337 .B168) 


A mathematical theory is given about phenomena caused by groin 
construction. Onshore and offshore transport are considered, but 
not the influence of wave refraction and diffraction. Effects of 
groins found in this study are: (1) in the middle of the protected 
part of the coast the same processes occur as without groins, but 
slower; (2) there are edge effects at the ends of a system where much 
more accretion and erosion occur than without groins; and (3) the rate 
of effect of the system depends upon the spacing of the groins. 


Key Words - Theory/Erosion/Accretion/System/Transport-normal/ 


"The Coastal Dynamics of Sand Waves and the 0O000GRO002 
Influence of Breakwaters and Groynes" 

Bakker, W. T., Unpublished Manuscript. 

pp. 1-7. (V.F. 3249-a BAK) 


At a coastline where littoral transport by waves prevails, pro- 
gresSive sand waves can exist, if there is a periodical varying dis- 
turbance at one point on the coast and the coastline is at rest at 
more than half a wavelength distance. These sand waves (or mega- 
ripples) move from the point of disturbance to the part of the coast- 
line that is at rest, independent of the direction of the littoral 
transport. Wavelength increases with the period, but the velocity 
of propagation decreases. A groin reflects a part of the sand wave. 
The amplitude of the sand wave near the groin on the side of the 
disturbance increases; a decrease occurs on the other side of the 
groin. 


Key Words - Theory/Impermeable/Erosion/Accretion/ 


"Influence of Protective Works on the Erosion 0000GR0003 
of the West Coast of Sylt, North Sea Coast of 
Germany" 


Easicher On, shrans lation. 12) pple “(E275 jh9)) 


Measurements of the beach on the west coast of Sylt showed that 
groins and other existing protective structures were independent of 
subsequent successions of accretion and erosion. The author proposes 
that original studies maintained over a short period of time were 
applied to a long period and did not constitute a proper basis for con- 
clusions for beach protection. 


Key Words - Europe/Accretion/Erosion/1900-1949 


"Model Tests of Beach Break at the End of 0000GRO004 
Stabilized Coastal Beaches (Lee-Erosion)" 

Hansen, W., Proceedings of the Testing 

Institute of Hannover, Hannover, Germany, 

No. 10, pp. 86-119. 


Key Words - Not Annotated/ 


"The Wosenitz Precast Permeable Groin" 0000GRO005 
Wosenitz, W. B., The Permagroin Company, 
Inc., Dania, Florida. 


This brochure states that the Wosenitz concrete permeable groin, 
precast with steel reinforcing rods, is specifically designed to 
assist in building up beaches to a gradual energy-absorbing slope 
which is the natural method of controlling erosion. Field examples 
are provided. 


Key Words - Wosenitz/Concrete/Permeable/Steel/Piling/Structural- 
design/Const-procedure/Accretion/Field/Erosion/ 
S. Atlantic/1965-1969/Patent/ 


"The Budd Horizontally Permeable Groin 0000GRO006 
System for Beach Erosion Control and 

Rebuilding Sand Beaches" 

Anonymous, E. § E. Associates, Venice, 

Florida, 8 pp. (Brochure) 


Brochure presents photographic coverage of Budd groins con- 
structed in Florida, and shows their effects. 


Key Words - Concrete/Budd/Permeable/Field/Photographic/System/ 
Accretion/S. Atlantic/1960-1964/1965-1969/ 


"On the Length and the Internal Structure 0000GRO007 
of Seashore Groins" 

Sato, S., Journal of Research, Public Works 

Research Institute, Vol. 1, No. 4. 


Key Words - Not Annotated/ 


"The Principle of Increasing Permeability in 0000GRO008 
Groin Construction" 
Wood, S. M., A Treatise on a Modern Method of 


Protecting Waterfront Property, Lake Bluff, 
Illinois, 3 pp. (TC330 .W879) 


Author gives an introduction to use of groins. He says that the 
best groin design is that of increasing permeability seaward. 


Key Words - Permeable/Misc-plan/Theory/ 


"Man Against the Sea: A Guide to Erosion Control" 0000GRO009 
Anonymous, Makepeace Wood, Inc., The Islander Pub. 
Co., Anna Maria, Florida. (Brochure) (TC330 W879) 


Structural design of S. M. Wood permeable groins is presented in 
this company brochure. Photographic coverage of various sites where 
Wood groins have been constructed is given. 


Key Words - S. M. Wood/Permeable/Structural-design/S. Atlantic/ 
Misc-plan/Erosion/Accretion/ 


"The Protection and Improvement of Foreshores by 0306GRO001 
the Utilization of Tidal and Wave Action" 

Allanson-Winn, R. G., Transactions of the 

American Society of Civil Engineers, Vol. 50, 

June, 1903, pp. 66-94 


Case groins, constructed of timber, with a long, low design, and 
economical to build are discussed relative to groins of other designs. 
A field study is presented in favor of Case groins where the author 
states that an analogy of small obstructions (Case groins) and the 
multiplication of small results gradually brings about desired beach 
buildup. 


Key Words - Timber/Long/Low/Economics/Europe/High/Scour/Erosion/ 
Accretion/Field/Case/Misc-plan/1900-1949/Impermeable/ 
System/Structural-design/ 


"Coast Erosion and Foreshore Protection" 0800GRO001 
Owens), Ja oe Casi mG. WOh Chapter slay 
St. Bride's Press, London, 1908. 


Constructional details of various types of groins, jetties, sea- 
walls, and bulkheads are given. Details about spacing, height, and 
desired effect of groins are discussed briefly. 


Key Words - Low/Accretion/Structural-design/ 


"Coast Erosion and Protection on Long 1508GRO001 
Island and New Jersey" 

Case, G. O., Engineering News, Engineering, 

Chemical §& Marine Press Ltd., London, Vol. 74, 

No. 10, Sept., 1915, pp. 439-442 

(V.F. 1350 8/19/15) 


Failures of high groins and vertical bulkheads as coast pro- 
tection works are discussed. Proper methods of design and construction 
of low groins which have proved successful and their application to 
construction in New Jersey and Long Island are presented. 


Key Words - N. Atlantic/Long/Low/Concrete/Timber/Structural-design/ 
Economics /Impermeab1le/High/ 


"Coney Island Public Beach and Boardwalk 2300GRO001 
Improvement" 

Farley, P. P., The Municipal Engineers 

Journal, Fourth Quarterly Issue, 1923, 

32) ppew @G3S45, .N7SE2) 


As part of the Coney Island Improvement project during the early 
1920's a system of high impermeable groins was constructed. The groins 
were not designed to accumulate sand but rather to retain the sand 
which was pumped between them, to reduce scour by confining the sand 
between the high barriers, and to break up the sea in time of storm. 


Key Words - N. Atlantic/System/Misc-plan/Artificial-fill/Timber/Piling/ 
Rubb le-mound/High/Long/ Impermeable/Scour/Field/Structural- 
design/1900-1949/ 


"Causes of Coast Erosion and Accretion" 2600GRO001 
Case, G. 0., The Surveyor, and Municipal 

and County Engineer, London, Vol. 69, 

NOM 77/9268 


Key Words - Not Annotated/ 


"Sea Defence: Erosion and Protection on a 2712GRO001 
Sandy Coast" 

Mobbs, S. W., The Surveyor, and Municipal 

and County Engineer, London, Dec., 1927. 

WHAERIS39)) 


British (1927) methods for the construction of timber and con- 
crete groins and their costs are presented. 


Key Words - Europe/Timber/Impermeable/Concrete/Steel/Structural- 
design/Economics/1900-1949/Mobbs/Field/ 


"Tests with Scale Models to Determine the 2806GRO001 
Effect of Currents and Breakers upon a Sandy 

Beach, and the Advantageous Installation of 

Groins" 

Kressner, B., Bautechnik, Berlin, Vol. 25, 

June, 1928. (Translation GC211 .K1) 


A comprehensive research paper. Report deals with experiments 
concerning existing groin structures found along the German coastline. 
Groin models were used to experimentally find advantageous construction 
design. Length, spacing, accretion, leeward erosion due to coastal 
currents were qualitatively evaluated through experiments. 


Key Words - Europe/Experimental/Model/Accretion/Erosion/ Impermeable/ 
Theory/ 


"Die Buhnenwirkung" 2806GRO002 
Winkel, R., Die Bautechnik, Berlin, Vol. 6, 
No. 27, Juney) 192889 ((VEES% 35100) 

Translated Title: ''The Action of Groins" 


Key Words - Not Annotated/ 


"Detail of Concrete Block Used in Groins 2902GRO001 
Constructed at Montecito, Calif." 

Leeds and Barnard, Feb., 1929, Consulting 

Engineers, Los Angeles, Calif. 

(V.F. 3101) 


Design plans for proposed concrete blocks that were used on 
the Montecito (Santa Barbara), California, groin project are pre- 
sented. 


Key Words - S. Pacific/Concrete/Geometric-shapes/Impermeable/ 


"The North Shore Versus Lake Michigan" 3011GRO001 
Wood, S. M., A Treatise on Methods of 

Saving Lake Front Property, Lake Bluff, 

Illinois, 1930. (Brochure) (V.F. 3104) 


Book discusses in a non-technical manner the problem of lake 
front protection as it affects property owners along the North Shore 
of Lake Michigan. Fully illustrated; the book gives examples of 
poor groin construction as well as satisfactorily performing groin 
structures of different design. 


Key Words - Permeable/S. M. Wood/High/Impermeable/Timber/Steel/ 
Short /Accretion/Misc-plan/Rubble-mound/Low/T-groin/ 
Long/Scour/Erosion/1900-1949/Great Lakes/Field/ 
Single/System/ 


"Report of Advisory Board on Beach 3012GRO001 
Protection, Los Angeles County" 

Advisory Board on Beach Erosion, 

Dec., 1930, Los Angeles, Calif., 53 pp. 


Views by the Advisory Board are expressed about advantageous 
structural design of groins so that existing structures be made 
more effective and gradually build a uniform beach. 


Key Words - Timber/Low/Scour/Accretion/Concrete/Steel/Piling/High/ 
System/Long/Short/Single/Erosion/1900-1949/Structural- 
design/ 


"Report to the Fifteenth International 3100GRO0001 
Congress of Navigation" 

Pala, F., and d'Arrige, A., Fifteenth International 

Congress of Navigation, Permanent International 

Association of Navigation Congresses, Brussels, 

2nd Section - Ocean Navigation, 2nd Question, 

No. 79, 1931, 24 pp. (TCS .In8n) 


The theory and purpose of groins, their design, and examples are 
discussed in this report on coastal erosion and shore protective 
structures. 


Key Words - Impermeable/Accretion/Single/System/Short/Timber/Theory/ 
Field/Europe/1900-1949/Misc-plan/ 


"Report to the Fifteenth International 3100GR0002 
Congress of Navigation" 

Schmidt, R., and Heiser, I., Fifteenth 

International Congress of Navigation, 

Permanent International Association of 

Navigation Congresses, Brussels, 2nd Section - 

Ocean Navigation, 2nd Question, No. 73, 1931, 

31 pp. (TCS .In8n) 


The theory and purpose of groins, their design, and examples are 
presented in this report on coastal erosion and shore protection 
structures. 


Key Words - Accretion/Europe/1900-1949/System/Structural-design/ 
Misc-plan/Const-procedures/Single/Piling/Rubble-mound/ 
Timber/Impermeable/Erosion/ 


"Sea Walls and Groins of Steel Sheeting 3105GRO001 
Stabilize Miami Beach" 

Taylor, L. B., Engineering News-Record, 

McGraw-Hill Pub. Co., Vol. 106, No. 19, 

May 1931, pp. 760-762. 


This article gives the plans, cost and performance of a groin that 
was constructed at Miami Beach. The steel groin consisted of Larsen 
steel sheetpiling. 


Key Words - Const-procedure/Economics/Steel/Structural-design/Timber/ 
Piles/Impermeable/ 


"Sand Movement and Beach Erosion" 3106GRO001 
Dent, E. J., Civil Engineering, ASCE, 

Vole Non Se June yal Sie 821-826 

WE 291) 


Economic and esthetic solutions for problems of shore protection 
are discussed. High and low groins are discussed in light of the 
effect desired under specific beach and littoral conditions. 


Key Words - High/Long/Single/System/Low/Economics/Misc-plan/N. Atlantic/ 
1900-1949/ 


"Fort Fisher, N. C." 3201GRO001 
U. S. Army, Corps of Engineers, House 

Document No. 204, 72d Congress, 1st Session, 

Jan., 1932. 


Key Words - House Document/Not Annotated/ 


"Protection of Coasts Against the Sea, with 3202GRO001 
or without Preponderating Coastal Drift of 
Materials" 


Coen-Cagli, M. E., World Ports, American 
Shore and Beach Preservation Association, 
Vol. 20, No. 4, Feb., 1932, pp. 286-293 


The design and method of construction of groins for the protection 
of sand and pebble beaches must be preceded by a careful study of the 
locality and all forces acting on the coast. Groin height, length, the 
terminal groin, and groin spacing are considered. 


Key Words - Misc-plan/Structural-design/Accretion/Erosion/Terminal/ 
Single/System/Timber/ Impermeable/1900-1949/ 


"Du-Plat-Taylor Adjustable Screw Pile 3306GRO001 
Groynes" 

Anonymous, The Engineer, London, June, 1933, 

4 pp. (LC2S57 RBIS) 


An adjustable screw pile groin was developed in England. The 
screw piles, 8 to 10 feet long, are tubular with iron screws cast on 
to them. The planks are held to the piles by retaining collars. 


Slotted arrangement of bolt oles allows the planks to assume a con- 
Siderable angle with the horizontal in the vertical plane. Advantages 
of these groins are cheapness, rapidity of construction, and facility 
of adjustment. 


Key Words - Low/Timber/Du-Plat-Taylor/Structural-design/Impermeable/ 
Adjustable/ 


"Art of Forming Protective Beaches" 3309GRO01 
Wood, S. M., U. S. Patent Office, Patent 
No. 1,928,473, Sept., 1933, 3 pp. 


This patent presents a permeable stone groin design by S. M. Wood. 


Key Words - Structural-design/Great Lakes/System/Rubble-mound/Concrete/ 
Permeable/ Impermeable/Scour/Accretion/Patent/ 


"Groynes'"' 3400GRO001 
Matthews, E. R., Coast Erosion and Protection, 

3rd ed., Charles Griffin and Co., Ltd., 

London, 1934, 228 pp. (TC330 .M43) 


Two chapters in this text deal with groins. Efficiency and cost 
of different groin designs as compared to that of Case-groins are 
given with reference to specific construction projects on the coast of 
Great Britain. The author gives a three-part presentation dealing with 
(1) high timber groins, (2) low timber groins, (3) concrete-block 
groins. 


Key Words - Concrete/Timber/Misc-materials/Field/High/Low/Long/ 
Structural-design/Case/System/1900-1949/Economics/ 
Piling/Short/Impermeable/Europe/ 


"Wrightsville Beach, N. C." 3401GRO001 
U. S. Army, Corps of Engineers, House Document 
No. 218, 73d Congress, 2d Session, Jan., 1934. 


Key Words - House Document/Not Annotated/ 


"Beach Erosion at Galveston, Tex." 3406GRO001 


U. S. Army Corps of Engineers, House Document 
No. 400, 73d Congress, 2d Session, June, 1934. 


Key Words - House Document/Not Annotated/ 


"Permeable Groins of Concrete Check Beach 3500GRO001 
Erosion" 

Howard, E. A., Engineering News-Record, 

McGraw-Hill Pub. Co., Vol. 114, No. 17, 

1935. 


Key Words - Not Annotated/ 


"Beach Erosion at Folly Beach, S. C." 3404GRC001 
U. S. Army Corps of Engineers, House Document 

No. 156, 74th Congress, lst Session, Apr., 

1935. 


Key Words - House Document/Not Annotated/ 


"Jetty" 3505GRO001 
Wood, S. M., U. S. Patent Office, Patent 
No. 2,000,312, May, 1935, 3 pp. 


This patent presents a groin design which will provide outwardly 
increasing permeability. S. M. Wood groin designs are usually for 
Great Lakes use, but this design is recommended for ocean use. 


Key Words - Patent/Structural-design/Permeable/Piling/Concrete/Timber/ 
Steel/Const-procedure/Erosion/Scour/Accretion/ 


"Jetty" 3505GRO002 
Wood, S. M., U. S. Patent Office, Patent 
No. 2,000,311, May, 1935, 4 pp. 


An S. M. Wood groin design is presented in this patent. The 
design utilizes precast concrete units held by piling. Its 
characteristics also include permeability and use for lakeshore 
protection. 


Key Words - Patent/Structural-design/Concrete/Const-procedure/ 
Timber/Piling/Steel/Permeable/ 


"Beach Erosion at Compo Beach, Westport, Conn." 3506GRO001 
U. S. Army Corps of Engineers, House Document 
No. 239, 74th Congress, lst Session, June, 1935. 


Key Words - House Document/Not Annotated/ 


"A New Method of Construction in Coast 3507GRO001 
Erosion Control" 

Wood, S. M., Bulletin of the Associated State 

Engineering Societies, July, 1935. 


Author discusses the inadequacies of impermeable groins and 
promotes the permeable concept for groin design. 


Key Words - Concrete/Permeable/Impermeable/Accretion/High/Scour/ 


"Die Schutzbauten auf der Insel Borkum" 3512GRO001 
Hibben, B., Bautechnik, Berlin, Vol. 13, 

Now 53, Dec.201935, pp.- 692-712. (Translation, 

V.F. 2023) 


Construction, performance, maintenance, of various types of groins 
and seawalls, and a review of reef and inshore changes at Borkum Island 
are presented. 


Key Words - Misc-plan/Structural-design/Maintenance/1900-1949/ 
System/Field/Piling/Timber/Steel/Const-procedure/ 
Economics /Rubb1le-mound/Erosion/Accretion/Impermeable/ 
Permeable/ 


"Reissue Patent No. 19,786" 3512GR0002 
Wood, S. M., U. S. Patent Office, Dec. 1935. 


Key Words - Not Annotated/ 


"Certain Points about Erosion, Costs, 361GRO001 
and Measures of Protection" 

Beach, L. H., Shore and Beach, American 

Shore and Beach Preservation Assoc., 

Voll IVE Noe ly Janta, 1956) pp oli 55 

(TC330 .Am3) 


Advantages of short groins are discussed. Short groins can 
always be extended. Permeable groins are held to be effective, but 
their cost, it is argued, is not economical. 


Key Words - Short/Long/Permeable/Economics/ 


"Beach Erosion at Jacob Riis Park, Long 3601GRO002 
Tsitiand), Ne Ye! 

U. S. Army Corps of Engineers, House 

Document No. 397, 74th Congress, 2nd 

Session, Jan., 1936. 


Key Words - House Document/Not Annotated/ 


"Mesh Jetties" 3602GRO001 
Herbesit, is Ra. Jr, iFebs, 193565 athe 

Consolidated Expanded Metal Company, 

Wheeling, West Virginia. (V.F. 66) 


Blueprints show design of mesh groins (referred to in article as 
jetties) constructed of steel. Permeable groins consist of 9-foot 
sections, 10 inches in diameter. The blueprints are pilot plans for 
a project at Wheeling, West Virginia. 


Key Words - Low/Steel/Permeable/N. Atlantic/1900-1949/Structural- 
design/Const-procedure/Misc-materials/Adjustable/ 


"Round-Table Discussion" 3604GRO0001 
Anonymous, Shore and Beach, American Shore and 

Beach Preservation Assoc., Vol. 4, No. 2, 

Apr., 1936, pp. 55-56. (TC330. Am3) 


Permeable steel groins are discussed in regard to construction, 
abrasion and corrosion, and performance. 


Key Words - S. Atlantic/Concrete/Steel/Const-problems/Scour/System/ 
Permeable/ 


"Jacob Riis Park" 3604GR0002 
Anonymous, Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 6, 

No. 2, Apr., 1936, pp. 64-65. (TC330 .Am3) 


A system of 24 groins was constructed, and attached to a bulkhead. 
The groins have been effective in preventing material changes, but 
their impounding capacity is practically exhausted. - Further steps for 
beach protection are provided. One of these, groin extension, is 
evaluated. 


Key Words - N. Atlantic/System/Economics/ERosion/1900-1949/ 


"Galveston Beach Construction" 3604GRO0003 
Anonymous, Shore and Beach, American Shore 

and Beach Preservation Assoc., Vol. 4, 

No. 2, Apr., 1936, p. 66. (TC330 .Am3) 


Initial plans and costs for a 10-element groin system near 
Galveston, Texas, are given. 


Key Words - Texas Gulf/System/Economics/Misc-plan/ 


"Some Data on Beach Protection Works" 3605GROO001 
Lipp, M. N., Civil Engineering, ASCE, Vol. 6, 
No. 5, May, 1936, pp. 291-295. 


Describes various types of shore protection works. Deterioration 
of shore protection works along the Florida East Coast between Miami 
Beach and Palm Beach is reviewed. Included are granite jetties, bulk- 
heads, and groins made of concrete, steel, and treated and untreated 
timber. 


Key Words - Concrete/Steel/Timber/S. Atlantic/System/Rubble-mound/ 
Structural-design/ 


"Participation of Federal Relief Agencies 3607GRO001 
in Beach Protection Projects" 

Thompson, S. G., Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 4, 

No. 3, July, 1936, pp. 89-92. (TC330 .Am3) 


Plans and costs of a groin system are presented for a section of 
the Georgia coastline. 


Key Words - S. Atlantic/High/Low/Economics/Misc-plan/ 


"Investigations of Steel Sheet Piling" 3607GRO0002 
Rhodes, R. F., U. S. Army Corps of Engineers, 

Savannah District, Report to Beach Erosion 

Board, Unpublished, July, 1936, 59 pp. 

(TC685 .US5) 


Report gives detailed data on the condition of sheet steel piling 
protection structures, including groins, constructed along the Florida 
coast. Design criteria and photographic coverage are included. 


Key Words - Piling/Steel/S. Atlantic/Photographic/System/Short/High/ 
Long/Low/Structural-design/Field/Const-problems/ 
1900-1949/Impermeable/ 


"California's Beach Erosion and Development 3610GRO0001 
Problems" 

Leeds, C. T., Shore and Beach, American Shore 

and Beach Preservation Assoc., Vol. 4, No. 4, 

Oct.) 19365 spp) 162-1695) (13530) 3Am3) 


Presented is a summary of the types of groins constructed along 
California's coastline. The author stresses that groin direction 
should be governed by prevailing wind direction. 


Key Words - California/Timber/Short/High/Accretion/Erosion/Steel/Low/ 
Concrete/Structural-design/Const-problems/Impermeable/ 


"Construction and Maintenance of the Public 3610GRO002 
Beach at Rockaway Beach, Borough of Queens" 

Steiner, C. T., The Municipal Engineers 

Journal, Paper 181, Oct., 1936, pp. 107-122. 

(V.F. 3079) 


To preserve the beach at Rockaway, it was realized that a 
comprehensive system of defense was necessary. Information gained 
from studies of the beach indicated that groins should be spaced 
about the same distance apart as their lengths, and a beach with 
about one-half this length could be maintained. Construction and 
design, cost, and success of groins as well as other protective struc- 
tures are discussed. 


Key Words - N. Atlantic/System/1900-1949/Structural-design/ 
Impermeable/Permeable/Economics/Field/Low/Erosion/ 
Accretion/Timber/Const-procedure/Const-problems/ 
Maintenance 


"Report of the Foreshore Erosion Board" 3612GRO001 
Green, H. J., ed., Dec., 1936, Government 
Printer, Melbourne, Australia. (V.F. 1341) 


A comprehensive report on the problem of erosion in the vicinity 
of Port Phillip, Australia, this paper contains a section on groins 
dealing with their purpose, design, and construction. 


Key Words - Australia/Accretion/Erosion/Concrete/Timber/Rubble-mound/ 
Scour/Permeable/Impermeab1le/Low/1900-1949/ 


"Beach Erosion at Manasquan Inlet, N. J., 3701GRO001 
and Adjacent Beaches" 

U. S. Army Corps of Engineers, House Document 

No. 71, 75th Congress, 1st Session, Jan., 

1937. 


Key Words - House Document/Not Annotated/ 


"Coast Protection on the North Sea Coasts of 3703GRO001 
Holland, France, Belgium and Germany" 

van der Burgt, J. H., The Royal Engineers 

Journal, The Institution of Royal Engineers, 

Chatham, England, Mar., 1937, 13 pp. 

(WEES 2311) 


Groins on the North Sea have in the past been built with materials 
found close-at-hand and without understanding the purpose served by 
each component part of the protective work. Design of existing groins. 
and other protective structures, failure of designs, and a design 
proposal for groins are presented. 


Key Words - Europe/Erosion/Structural-design/Impermeab1le/Permeab1le/ 
Piling/Rubble-mound/Shoaling/Misc-materials/Field/ 


"Beach Erosion at Hollywood Beach, Fla." 3705GRO001 


U. S. Army Corps of Engineers, House Document 
No. 253, 75th Congress, Ist Session, May, 
IOS 


Key Words - House Document/Not Annotated/ 


"Round-Table Discussion of Shore Problems in 3710GRO001 
Relation to Recreation" 

Anonymous, Shore and Beach, American Shore 

and Beach Preservation Assoc., Vol. 5, No. 4, 

Oct., 1937, pp.. 129-140. (TC330 .Am3) 


Groin construction and effectiveness are presented. A discussion 
of permeable groins compared with low groins is given. 


Key Words - Texas Gulf/System/Steel/Accretion/Long/Erosion/Permeable/ 
Impermeable/Low/Piling/ 


"Jetty" 3711GRO001 
Wood, S. M., U. S. Patent Office, Patent 
No. 2,099,249, Nov., 1937, 3 pp. 


This patent presents an S. M. Wood groin design particularly 
adapted for ocean front protection, which offers permeability, and 
facilitates easy installation. 


Key Words - Patent/Structural-design/Concrete/Timber/Piling/ 
Permeab le/Const-procedure/Scour/Accretion/ 


"Study of an Artificial Bathing Beach at 3711GR0002 
Orchard Beach, Pelham Bay, N. Y." 

U. S. Army Corps of Engineers, House 

Document No. 450, 75th Congress, 2nd Session, 

Nov., 1937. 


Key Words - House Document/Not Annotated/ 


"Report on Beach Erosion at Hollywood Beach, 3801GRO001 
Florida" 

Anonymous, Shore and Beach, American Shore and 

Beach Preservation Assoc., Vol. 6, No. 1, 

Janis, 1958, uppe 9-150 (0G 5300s AMS) 


A short statement giving 1938 conditions of a groin system built 
in 1927 and 1935 at Hollywood Beach, Florida, is presented with 
proposed future improvement recommendations and costs. 


Key Words - 1900-1949/S. Atlantic/System/Timber/Economics/Steel/Piling/ 
Structural-design/Misc-plan/Impermeable/ 


"Report on Erosion at Manasquan Inlet, New 3801GRO002 
Jersey, and Adjacent Beaches" 

Anonymous, Shore and Beach, American Shore 

and Beach Preservation Assoc., Vol. 6, No. 1, 

Jan., 1938, pp. 13-18. (TC330 .Am3) 


An example of a single steel sheet-pile groin constructed (1933) 
to check erosion is briefly noted. Recommendations were made for 
further groin construction. 


Key Words - 1900-1949/Erosion/Single/Field/System/Economics/ 
N. Atlantic/Accretion/Impermeable/ 


"Beach Erosion at Willoughby Spit, Va." 3801GRO0003 
U. S. Army Corps of Engineers, House Document 
No. 482, 75th Congress, 3rd Session, Jan., 1938. 


Key Words - House Document/Not Annotated/ 


"Beach Erosion at Santa Barbara, Calif." 3803GRO001 
U. S. Army Corps of Engineers, House Document 
No. 552, 75th Congress, 3rd Session, Mar., 1938. 


Key Words - House Document/Not Annotated/ 


"Erosion of Our Coastal Frontiers" 3804GRO001 
Wood, S. M., Bulletin of the Associated State 

Engineering Societies, Apr., 1938, 32 pp. 

(TC330 .W879) 


Design criteria and the effects gained are discussed in relation to 
permeable and impermeable groins. Field examples are given. 


Key Words - Impermeable/Permeable/S. M. Wood/S. Atlantic/Great Lakes/ 
Accretion/Scour/High/Low/Misc-plan/System/Concrete/Timber/ 
N. Atlantic/Erosion/Long/Short/Theory/Field/ 


"Shore Protective Work at Winthrop, 3806GRO001 
Massachusetts" 

Hale, R. K., Civil Engineering, ASCE, Vol. 8, 

No: 6), June), T9S8ee pp 9388399). (TASES 82) 


Article describes the seawall and groin system in use at Winthrop, 
Mass. since 1915. In 1938, neither the timber groins nor the concrete 
seawall had shown signs of deterioration. Other structures added to 
the original system since 1915 are described and the estimate advanced 
that 160,000 sq. ft. of beach area has been added since the construction 
of protective structures. 


Key Words - Timber/Low/Accretion/N. Atlantic/Structural-design/ 
Field/1900-1949/ 


"Early Attempts at Inlet Construction on the 3807GRO001 
Florida East Coast" 

Fineren, W. W., Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 6, 

NOS eS Julie OSS tape Ode GLESSO}eAmS)) 


Writer believes there is insufficient information with respect to 
the relation of groin length to width and spacing that will lead to 
permanency of protection, but he believes that in general, groins should 
be spaced closer than is the general practice. A Florida example is 
given. 


Key Words - S. Atlantic/Short/System/Erosion/Accretion/Rubble-mnound/ 
Misc-plan/Economics/ 


"Galveston Island Shoreline and the Protection 3807GRO002 
of Galveston Beach" 

Washington, C. C., Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 6, 

No. 3, July, 1938, pp. 105-108. (TC330 .Am3) 


Erosion Board recommendations are given which include groin 
concentration, length, spacing, design, and cost. 


Key Words - Texas Gulf/System/Steel/Low/Economics/Structural-design/ 
Impermeable/ 


"Shore Protective Work at Winthrop, 3807GRO003 
Massachusetts" 


Hale, R. K., Shore and Beach, American Shore 
and Beach Preservation Assoc., Vol. 6, No. 3, 
July, 1938, pp. 92-94. (TC330 .Am3) 


This article describes the seawall and groin system in use at 
Winthrop, Mass. since 1915. In 1938, neither timber groins nor concrete 
seawall showed signs of deterioration. Other structures added to the 
original system since 1915 are described and the estimate advanced that 
160,000 sq. ft. of beach area has been added since the advent of beach 
protection. 


Key Words - Timber/Accretion/N. Atlantic/Field/1900-1949/Structural- 
design/Low/Impermeable/ 


"Shorewood Protects Its Lake Front" 3807GRO004 
Schmitt, H. A., The Municipality, League 

of Wisconsin Municipalities, July, 1938, 

PpeelAase e146 eV ek. S080) 112/358) 


Previous groin construction and new construction of permeable 
groins, their cost, design, and construction procedure is discussed. 


Key Words - Great Lakes/Economics/Scour/Erosion/1900-1949/Timber/ 
Permeab le/High/Long/Concrete/System/Field/Const-procedure/ 
Structural-design/ 


"Protecting Galveston Beach" 3807GRO005 
Washington, D. C., Civil Engineering, ASCE, 

Vol. 8, No. 7, July, 1938, pp. 461-462. 

(TA1 .C582) 


Length, spacing, cost, and structural design of a groin system and 
accompanying seawall are given for the protection of Galveston's 
shoreline. 


Key Words - Single/Timber/System/Economics/Artificial-fill/Steel/ 
Impermeab le/1900-1949/Texas Gulf/Structural-design/ 
Misc-plan/Field/ 


"Shore Erosion and Cabbage Palmetto Groins at 3811GRO001 
North Point, St. Augustine, Florida" 

Watkins, L. H., Nov., 1938, U. S. Army Corps 

of Engineers, Jacksonville District, Unpub- 

lished Report. (V.F. 3093a) 


A letter and photographic review of erosion at North Point, 
Florida shows marked recession of the coastline that has accelerated 
Since 1935. Four cabbage palmetto (timber) groins were constructed 
in July 1938. Subsequent investigations showed that the groins had 
no effect in preventing or retarding shore erosion. 


Key Words - S. Atlantic/Field/Timber/Erosion/Misc-plan/Concrete/ 
Accretion/Impermeable/1900-1949/Photographic/Piling/ 
High/ 


"Effectiveness of Groins at Rockaway Beach, 3812GRO001 
Long Island, New York" 

Hyde Jin hen Gay) DEG...) 1958/5 Uno. Army. Corps 

of Engineers, New York District, Unpublished 

Report. (V.F. 3081 12/38) 


This letter to the Beach Erosion Board evaluates the performance 
and cost of permeable groin extension work on groins at Rockaway Beach, 
New York. 


Key Words - Maintenance/Economics/1900-1949/N. Atlantic/Impermeable/ 
Piling/Permeable/Timber/S. M. Wood/Accretion/Scour/Erosion/ 
Field/ 


"Beach Erosion Studies" 3901GRO001 
Brown, E. I., Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 7, 

No. 1, Jan., 1939, pp. 3-23. (TC330 .Am3) 


Design criteria of groins is discussed in detail. The author 
recommends low, impermeable groins. Examples of systems at Palm Beach 
and St. Augustine and their effects are given. 


Key Words - Structural-design/Piling/Accretion/Artificial-fill/ 
Impermeable/Low/S. Atlantic/Steel/Timber/Rubble-mound/ 
Scour/Permeable/System/Terminal/1900-1949/ 


"Shore Protection by Permeable Groins" 3907GRO001 
Boase, A. J., Shore and Beach, American Shore 

and Beach Preservation Assoc., Vol. 7, No. 3, 

July, 1939, pp. 105-108. 


Permeable S. M. Wood and Concrete pile groins are described with 


examples given from the Great Lakes. Groin construction and manufacture 
of concrete blocks are presented in detail along with a section on 
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merits of permeable groins. 


Key Words - Permeable/Great Lakes/Scour/Erosion/Low/Concrete/Piling/ 
S. M. Wood/System/Structural-design/Economics/ 


"Effectiveness of Permeable Type Groins Used 3911GRO001 
for Beach Protection at Shorewood, Wisc. and 

Other Cities Along the West Shore of Lake 

Michigan" 

Holcombe, W. H., Nov., 1939, U. S. Army Corps of 

Engineers, Milwaukee, Wisconsin, Unpublished 

Report. (V.F. 3080 12/38) 


Two letters and photographs review 1939 conditions and effectiveness 
of permeable groins on Lake Michigan. 


Key Words - Great Lakes/Misc-plan/Structural-design/Permeable/System/ 
1900-1949/Stee1/Piling/Concrete/Timber/ Impermeable/Long/ 
Short /High/Rubb1le-mound/Field/ 


"Erosion and Palmetto Groins at North Point, 3912GRO001 
St. Augustine, Florida" 

Simkins, T. D., Dec., 1939, U. S. Army Corps 

of Engineers, Jacksonville District, 

Unpublished Report. (V.F. 3093b) 


Letters and photographs give the history of erosion at North Point, 
where the North Point, St. Augustine shore has been receding since 1935. 
Four cabbage palmetto (timber) groins constructed in 1937 and a stone 
groin built in 1889 are evaluated. 


Key Words - S. Atlantic/Photographic/1900-1949/Low/Impermeab1le/High/ 
Timber/Erosion/Field/Single/System/Concrete/Piling/ 


"Beach Erosion Studies" 4000GRO001 
Brown, E. I., Transactions of the American 

Society of Civil Engineers, Vol. 105, 1940, 

pp. 869-918 


Items of information considered necessary in a comprehensive beach 
erosion study, the reasons for desiring each particular item, and some 
general observations on design of protective works are offered. The 
presentation is made for two reasons: (1) that engineers interested in 
beach protection may have the advantage of experience gained by the 
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Beach Erosion Board about factors involved in a study of beach erosion; 
and (2) that the items of information now believed best suited to the 
purpose by the Board may be subject to full and free discussion by all 
engineers interested. 


Key Words - Erosion/Field/Concrete/Steel/California/Misc-plan/Notched/ 
Impermeable/ 


"Beach Erosion Studies" 4000GRO002 
Brown, E. I., Transactions of the American 

Society of Civil Engineers, Vol. 105, Paper 

No. 2076, 1940, pp. 869-918. 


Groin protection is recommended where storm waves of ordinary 
magnitude occur and where the adjoining land is of low relief. Design 
criteria of groins are discussed. 


Key Words - Structural-design/Artificial-fill/Timber/Piling/Impermeable/ 
Misc-plan/System/ 


"The Prevention of Coast Erosion" 4000GRO0003 
Du-Plat-Taylor, F.M.G., Journal of the 

Institution of Civil Engineers, London, 

Vol. 15, 1940-1941, pp. 53-60. 


Measures to stop erosion, including seawalls, groins, and vegetation 
are discussed. Author gives data concerning the design, setting, and 
legal aspects of groin construction. 


Key Words - Du-Plat-Taylor/Adjustable/Timber/Low/High/Concrete/Rubble- 
mound/Misc-plan/Legal/Europe/ 


"Permeable Groins at Kenosha, Wisconsin" 4001GR0001 
Holcombe, W. H., Jan., 1940, U. S. Army Corps of 

Engineers, Milwaukee, Wisconsin, Unpublished 

Report. (V.F. 3080 12/39) 


Letters to the Beach Erosion Board evaluate permeable groin 
construction and its effectiveness as a shore protection method on the 
Lake Michigan shore at Kenosha, Wisconsin. 


Key Words - Long/Short/Permeable/Great Lakes/1900-1949/Piling/Concrete/ 


Scour/Impermeable/Rubble-mound/Erosion/Accretion/S. M. Wood/ 
Field/ 
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"Curved Jetties, Sea Walls, Bulkheads and 4001GRO002 
Retaining Walls" 

Milliken, F., Milliken Method of Preventing 

the Erosion of Shore Fronts, and at the Same 

Time Building Out the Beach Making Nature Work 

Against Itself, Brochure, Published by F. Milliken, 

44 West 44th St., New York, Jan., 1940, 3 pp. 

(V.F. 3105) 


A type of groin-like structure is discussed. Design sketches 
patented by Milliken are given. However, no examples of practical 
applications or tests are provided. 


Key Words - Theory/Milliken/Accretion/Erosion/Structural-design/ 


"Hawk's Nest Beach, Connecticut" 4001GR0003 
Anonymous, Shore and Beach, American Shore 

and Beach Preservation Assoc., Vol. 8, No. l, 

Jan., 1940, pp. 14-19. (TC330 .Am3) 


As part of a beach protection scheme at Hawk's Nest Beach, 
Connecticut, the U. S. Army Beach Erosion Board recommended that six 
rubble-mound groins be built. History of erosion and previously con- 
structed protective structures is given. 


Key Words - Impermeable/Artificial-fil1/Rubble-mound/System/Economics/ 
Timber Erosion/Accretion/Misc-plan/1900-1949/N. Atlantic/ 


"Beach Erosion Study, Orange County, Calif." 4002GRO001 
U. S. Army Corps of Engineers, House Document 

No. 637, 76th Congress, 3rd Session, Feb., 

1940. 


Key Words - House Document/Not Annotated/ 


"Report on Shore Erosion at Tilghman Point, 4006GRO001 
Md." 

Dent, E. J., July, 1940; 7 pp., Unpublished 

Manuscript. (V.F. 1813) 


Report describes the extent of erosion at Tilghman Point, and 
proposes, as one measure, that inexpensive rip-rap groins be used to 
retard erosion. 

Key Words - Rubble-mound/N. Atlantic/System/Erosion/Accretion/ 
Impermeable/ 


23 


"Erosion Control at Wrightsville Beach" 4010GRO001 
Brown, E. I., Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 

SeNOnwA ee OCter 940 Sipprdli2s Sas 


Hydraulic fill and a groin system were planned for an erosion 
control project at Wrightsville Beach, North Carolina. Design 
specifications, cost, and construction procedures are presented. 


Key Words - Economics/S. Atlantic/Artificial-fill/Timber/Structural- 
design/Piling/1900-1949/Const-procedures/Impermeable/ 


"Beach Erosion Study, St. Simon Island, Ga." 4010GRO0002 
U. S. Army Corps of Engineers, House Document 
No. 820, 7oth Congress, 3rd Session, June 1940. 


Key Words - House Document/Not Annotated/ 


"Report on St. Simon Island Studies" 4101GR0001 
Anonymous, Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 9, 

No. 1, Jan., 1941, pp. 18-23, 26-28. 

(TC330 .Am3) 


The U. S. Army Beach Erosion Board recommended three plans for the 
protection of St. Simons Island, Georgia. All three plans included the 
construction of groins; singly and in a system, permeable and imperme- 
able. Overall plans, projected effects, and the cost of each plan are 
given. 


Key Words - S. Atlantic/Artificial-fill/Economics/Steel/Impermeable/ 
Timber/Permeable/Single/System/Misc-plan/Piling/1900-1949/ 


"The Prevention of Coast Erosion" 4104GRO001 
Du-Plat-Taylor, F. M. G., The Dock and Harbour 

Authority, London, Vol. 21, No. 241, Apr., 

IS4IGEppa 1255127) MCGE, ADG) 


Author discusses seawalls and groins, and states that seawalls 
can be successful only where the beach is maintained by groins. Design 


and maintenance of groins is discussed. 


Key Words - Europe/Concrete/Timber/High/Low/Adjustable/Erosion/System/ 
Structural-design/Maintenance/ Impermeable/ 
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"Coast Erosion" 4110GRO0001 
Keay, T. B., The Dock and Harbour Authority, 

London, Vol. 21, No. 252, Oct., 1941; 

pp. 241-245. 


This article was written because of increasing concern with coastal 
erosion in Great Britain. It discusses the preferred design, use, and 
Spacing of groins, and the design and effectiveness of other types of 
protective structures. 


Key Words - System/High/Low/Misc-plan/Timber/Europe/Structural-design/ 
Long/Concrete/Du-Plat-Taylor/Adjustable/1900-1949/ 
Impermeable/Erosion/ 


"Beach Erosion Study, Coronado, Calif." 4202GRO001 
U. S. Army Corps of Engineers, House 

Document No. 636, 77th Congress, 2nd Session, 

Feb., 1942. 


Key Words - House Document/Not Annotated/ 


"Coast Erosion in Great Britain" 4204GRO0001 
Keay, T. B., Shore and Beach, American Shore 

and Beach Preservation Assoc., Vol. 10, No. 1, 

Apr., 1942, pp. 3-5, 22-25. (TC330 .Am3) 


Groin systems, different types of designs and use are discussed 
along with other types of shore protection structures. 


Key Words - Europe/Terminal/System/High/Low/Misc-plan/Long/Concrete/ 
Impermeable/Permeable/Case/Du-Plat/Taylor/Timber/Adjustable/ 
Misc-materials/Structural-design/1900-1949/ 


"Beach Protection Measures" 4206GRO001 
Hall, W. C., The Military Engineer, Society 

of American Military Engineers, Vol. 34, 

No. 200, June, 1942, pp. 292-296. 


Various types of shore protection structures, including groins, are 
reviewed. Different designs, their effects, and field examples are 
given. 


Key Words - Artificial-fil1/Low/System/High/Long/Impermeable/Misc-plan/ 


L-groins/T-groins/Steel/Piling/Permeable/Great Lakes/ 
California/S. Atlantic/N. Atlantic/Scour/Field/ 
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"Beach Protection Measures"! 4210GRO001 
Hall, W. C., Shore and Beach, American Shore 

and Beach Preservation Assoc., Vol. 10, No. 2, 

Oct., 1942, pp. 60-64. (TC330 .Am3) 


The function, design, and application of groins and other protective 
works are discussed. Examples are cited. 


Key Words - High/Low/T-groins/L-groins/Steel/Piling/Scour/Permeable/ 
Great Lakes/Impermeable/Structural-design/Theory/ 
California/S. Atlantic/ 


"The Relation of the Action of Waves and 4300GRO0001 
Currents on Headlands to the Control of 

Shore Erosion by Groins" 

Evans, O. F., Proceedings of the Oklahoma 

Academy of Science, 1943, pp. 9-13. 


Contrary to general opinion, the author believes that beach drifting 
is a more important source of sediment transportation by waves and 
currents than are littoral currents. Groins are discussed and improve- 
ments are noted. A permeable groin is suggested which eliminates the 
need for expensive preliminary surveys. 


Key Words - Erosion/High/Low/Misc-plan/Permeable/Impermeable/Accretion/ 
Great Lakes/ 


"Niagara County, N. Y., Beach Erosion Study" 4308GRO0001 
U. S. Army Corps of Engineers, House Document 

No. 271, 78th Congress, Ist Session, Aug., 

1943. 


Key Words - House Document/Not Annotated/ 


"Erosion of Our Coastal Frontiers - Part II" 4405GRO001 
Wood, S. M., The Illinois Engineer, Illinois 

Society of Engineers, Inc., Vol. 20, No. 5, 

May, 1944, pp. 5-34. (1TC330 .W879) 


Pictorial article relies upon photography showing "before and after" 
conditions where groins of recent type have been installed. Discussion 
is related to both ocean and Great Lakes riparian studies. Structural 
criteria of groins and the effects of artificial interference of the 
littoral drift are discussed. 
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Key Words - S. M. Wood/System/N. Atlantic/Great Lakes/Permeable/ 
Concrete/ Impermeable/Timber/S. Atlantic/Field/ 
Photographic/Long/Short/ 


"Steel Sheet Piling for Shore and Beach 4410GRO001 
Protection Structures" 

McIntosh, R. J., Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 

12, No. 2, Oct., 1944, pp. 49-52. 

(TC330 .Am3) 


Steel sheet piling is discussed as used in beach protection 
structures. The author commences with a discussion of the cross 
section, carbon content and tensile strength of pilings used; 
explains method of driving, lists advantages and disadvantages of 
steel piling, and discusses steel corrosion. 


Key Words - Steel/Const-procedure/Rubble-mound/Structural-design/ 
Piling/Misc-plan/Timber/Const-problems/Europe/ 
California/Asia/N. Atlantic/S. Atlantic/Impermeable/ 


"Shore Protection Methods and Materials" 4410GRO002 
Kingman, J. J., Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 

NINO} nes, JOC... LIAS topi. e27/=30)- 

(TC330 .Am3) 


Methods and materials for shore protection are discussed by 
General John J. Kingman, former senior member of the Beach Erosion 
Board. A review of groins, their design, and the author's own 
design preferences are presented. Examples of groin projects are 
given. 


Key Words - System/Piling/Concrete/Timber/Rubble-mound/Low/Long/ 
Short /High/Europe/California/Structural -design/Const- 
problems/Mobbs/1900-1949/ 


"Concrete Shore Protection Structures" 4410GRO003 
Corning, L. H., Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 

25 Now 2s) Oct. 1944 ppe 45-418. (e330) 7 /Am3)) 


27 


Permeable groins made of concrete, their design criteria, and 


examples of shore protection projects are given- 


Key Words - Permeable/Concrete/Accretion/Great Lakes/S. Atlantic/ 


Field/1900-1949/ 


"Problems of Island and Coast Protection" 
Kramer, J., Report of West Germany Water 
Economy Association, 1945, pp. 115-133. 


Key Words - Not Annotated/ 


"Beach Erosion Study, Lake Erie Shore 
Line in the Vicinity of Huron, Ohio" 

U. S. Army Corps of Engineers, House 

Document No. 220, 79th Congress, lst 

Session, May 1945. 


Key Words - House Document/Not Annotated/ 


"Beach Erosion Study, Ohio Shore Line of 
Lake Erie from Ohio-Michigan State Line 
to Marglehead, Ohio" 

U. S. Army Corps of Engineers, House 
Document No. 177, 79th Congress, Ist 
Session, May, 1945. 


Key Words - House Document/Not Annotated/ 


"Permeable Jetties Built to Protect 
Cleveland's Shore" 

Anonymous, Engineering News-Record, 
McGraw-Hill Pub. Co., Vol. 135, No. 2, 
July, 1945), p. ‘89. 


4500GRO001 


45050001 


4505GRO0002 


4507GRO0001 


Illustrations and details of patented precast concrete groins 


are presented. 


Key Words - Great Lakes/Permeable/Concrete/Const-procedure/Structural- 


design/ 
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"Art of Beach Protection" 4510GRO001 
Wood, S. M., U. S. Patent Office, 
Patent No. 2,387,965, Oct., 1945, 


3 pp. 


An S. M. Wood groin design constructed with timber, steel, 
concrete or any combination thereof is presented by this patent. 


Key Words - Patent/Structural-design/Erosion/Great Lakes/Scour/ 
Permeable/Piling/Steel/Concrete/Timber/Const- 
procedure/ 


"Report on the Use of Asphalt at Groin 4600GRO001 
Construction in Delftland (Holland)" 

Peters, A. G., Transactions of Poly- 

technic Institute, No. 49/50, 1946. 


Key Words - Not Annotated/ 


"Some Sea Defence Works for Reclaimed 4602GRO001 
Lands" 

Dobbie, C. H., Journal of the Institu- 

tion of Civil Engineers, London, Vol. 

DONO akeb. 21946) pp. 2o7=27.27. 

(TC345' .G7D65) 


Usually a silent topic, the author presents a discussion on 
the terminal groin of a system. Until a solution is devised that 
eill end the scour of the terminal groin, it is suggested that 
permeable lateral works, wave screens, faggoting, and groins (as 
low as possible) be employed to keep erosion at a minimum. Faggot- 
work groins, used to reduce irregularities caused by groins in 
shingle banks, are given special attention. 


Key Words - System/Timber/Misc-plan/Piling/Terminal/Europe/ 
Structural-design/Permeable/Impermeab1le/Low/ 
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"Piers and Jetties of Precast Concrete" 4602GRO0002 
Lathrop, S. P., Rock Products, Vol. 49), 

No. 2, Chicago, Illinois, Feb., 1946, 

pp. 1356-137. 


Construction of five permeable groins at Evanston, Illinois 
on Lake Michigan is presented in this commercial review. The groins, 
designed after S. M. Wood, were constructed with precast concrete 
blocks and anchored by piling. Specific construction procedures 
and a structural-design are given. 


Key Words - Great Lakes/S. M. Wood/Erosion/Accretion/Concrete/ 
Permeable/Structural-design/High/Const-procedure/ 


"Beach Erosion Study, Lake Michigan 4604GRO0001 
Shoreline of Milwaukee County, Wis." 

U. S. Army Corps of Engineers, House 

Document No. 526, 79th Congress, lst 

Session, Apr., 1946. 


Key Words - House Document/Not Annotated/ 


"Beach Erosion Study of Bakers Haulover 4604GRO0002 
Inlet, Fla." 

U. S. Army Corps of Engineers, House 

Document No. 527, 79th Congress, 2nd 

Session, Apr., 1946. 


Key Words - House Document/Not Annotated/ 
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"The Problem of Coast Erosion" 4700GRO001 
Duvivier, J., Journal of the Institution 

of Civil Engineers, London, 1947, 47 pp. 

(TC257 .D2) 


Included is a section giving the author's views on groin design 
and construction. Economics and effectiveness of the structure are 
discussed. Author's views are based on personal observations, and 
application of his designs to actual shore protection projects, 
examples of which are cited. 


Key Words - Erosion/Europe/Timber/Piling/Adjustable/High/Scour/Low/ 
Maintenance/Shore/Misc-plan/Economics/Misc-materials/ 
Structural -design/Const-procedure/Field/Theory/ 
Impermeable/Long/Accretion/1900-1949/ 


"Experimental Steel Sheet Pile Groins, Palm 4800GRO001 
Beach, Florida" 

Ross, C. W., U. S. Army Beach Erosion Board, 

Technical Memorandum, No. 10, 1948, 30 pp. 

(BEB T.M. 10) 


Five experimental steel pile groins were constructed on the Atlantic 
Coast at Palm Beach, Florida. Steel was donated by five steel companies, 
designs made by the Beach Erosion Board, and construction by the city of 
Palm Beach. Observations regarding deterioration of steel and protective 
coatings were made over a period of 10 years, with reports and general 
conclusions presented regarding useful life of steel sheet piling. 
Measured and observed data are tabulated. 


Key Words - Field/Steel/S. Atlantic/Experimental/System/Const-problems/ 
Structural-design/1900-1949/Impermeable/ 


"Recent Storm Damage Along the Coasts of 4801GRO001 
Florida and Mississippi" 

Anonymous, U. S. Army Beach Erosion Board 

Bullletin, Vol. 2, No. 1, Jan., 1948, pp. 3-4. 

(BEB Vol. 2, No. 1) 


A photograph in article shows a groin (at Palm Beach) flanked by a 
storm, and illustrates the necessity of such structures being backed by 


a bulkhead to protect against hurricanes. 


Key Words - Erosion/Texas Gulf/S. Atlantic/Single/Impermeable/ 
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"The Action of Groins on Beach 4804GRO001 
Stabilization" 

Johnson, J. W., University of California, Dept. 

of Fngineering, Navy Dept. Bureau of Ships 

Contract NObs 2490, Technical Report HE-116-283, 

Apr., 1948. (V.F. 1090 HE-116-283) 


The purpose of this investigation, made at the request of the 
Beach Erosion Board, was to obtain information on the comparative 
action of permeable and impermeable groins presently employed to 
promote accretion and stabilization of beaches where littoral transport 
induced by wave action is a significant factor. 


Key Words - Theory/Experimental/Photographic/Permeable/Impermeable/ 
Accretion/Erosion/High/Low/Scour/Single/1900-1949/ 


"Harrison County, Miss., Beach Erosion 4805GRO001 
Control Study" 

U. S. Army Corps of Engineers, House Document 

No. 682, 80th Congress, 2nd Session, May, 1948. 


Key Words - House Document/Not Annotated/ 


"Paper on Protective Works Adopted to Limit 4806GRO001 
Erosion Along the Open Coast: How They Work" 

Frech, F. F., U. S. Army Corps of Engineers, 

Philadelphia District, June, 1948, 35 pp., 

Unpublished Report. (TC330 .Fr48) 


Shore protective structures, including groins, along the New Jersey 
coast are discussed and evaluated. New designs are offered where shore 
conditions warrant special structures. 


Key Words - N. Atlantic/Field/Piling/Timber/Rubb1le-mound/Single/Economics/ 
Accretion/Structural-design/Const-problems/Erosion/Long/High/ 
Short/Low/System/T-groins/Steel/Impermeable/1900-1949/ 
Maintenance 


"Wave Action on Beaches" 4806GRO002 
Jones, J. H., M. S. Thesis, June, 1948, Univ. 

of California, 24 pp., Unpublished. 

(GC2Ta D7) 


The purpose of this investigation was to study effects of groins on 
wave-induced longshore currents. Studies of the effects of several types 
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of groins on wave action, littoral sand transport, and underwater 


topography in the vicinity of each structure were made. 


The study was 


largely comparative, and only the relative changes effected by each 


type of groin were investigated. 


Key Words - Model/Photographic/Erosion/Accretion/Permeable/Impermeable/ 


High/Low/Scour/ 


"North Carolina Shoreline, Beach Erosion Study" 


U. S. Army Corps of Engineers, House Document 
No. 763, 80th Congress, 2nd Session, Dec., 
1948. 


Key Words - House Document/Not Annotated/ 


"Punta Las Marias, San Juan, P. R., Beach 
Erosion Control Study" 

U. S. Army Corps of Engineers, House Document 
No. 769, 80th Congress, 2nd Session, Dec., 
1948. 


Key Words - House Document/Not Annotated/ 


"Winthrop Beach, Mass., Beach Erosion Control 
Study" 

U. S. Army Corps of Engineers, House Document 
No. 764, 80th Congress, 2nd Session, Dec., 
1948. 


Key Words - House Document/Not Annotated/ 


"Anna Maria and Longboat Keys, Fla., Beach 
Erosion Study" 

U. S. Army Corps of Engineers, House Document 
No. 760, 80th Congress, 2nd Session, Dec., 
1948. 


Key Words - House Document/Not Annotated/ 


"Palm Beach, Fla., Beach Erosion Study" 
U. S. Army Corps of Engineers, House Document 
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4812GRO001 


4812GRO0002 


4812GR0003 


4812GR0004 


4812GRO005 


No. 772, 80th Congress, 2nd Session, Dec., 1948. 


Key Words - House Document/Not Annotated/ 


"Santa Barbara, Calif. Beach Erosion Control 
Study" 

U. S. Army Corps of Engineers, House Document 
No. 761, 80th Congress, 2nd Session, Dec., 1948. 


Key Words - House Document/Not Annotated/ 


"Jupiter Island Fla., Beach Erosion Study" 
U. S. Army Corps of Engineers, House Document 
No. 765, 80th Congress, 2nd Session, Dec., 1948. 


Key Words - House Document/Not Annotated/ 


"Report to the Seventeenth International 
Navigation Congress" 

Abecasis, C. K., Seventeenth International 
Navigation Congress, Permanent International 
Association of Navigation Congresses, 

Brussels, Belgium, Section 2 - Ocean Navigation, 
Communication 1, 1949, 11 pp. (TCS .In8r) 


4812GR0006 


4812GR0007 


4900GRO001 


A general discussion of the theory of groin purpose as dependent 


upon design criteria is presented. 


Key Words - Terminal/Misc-plan/Low/Timber/Steel/Piling/Concrete/Europe/ 


Theory/Rubble-mound/T-groins/Accretion/System/ 


"Report to the Seventeenth International 
Navigation Congress" 

eee, Wo Go5 silat, Ng Go, hovel Werte, tho: Ds 5 
Seventeenth International Navigation 

Congress, Permanent International Association 
of Navigation Congresses, Brussels, Belgiun, 
Section 2 - Ocean Navigation, Communication 1, 
1Q495 Pps 21-44 (TESeeinsx) 


Key Words - Not Annotated/ 
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4900GRO002 


"Report to the Seventeenth International 4900GRO003 
Navigation Congress" 

Frech, F. F., Seventeenth International 

Navigation Congress, Permanent International 

Association of Navigation Congresses, 

Brussels, Belgium, Section 2 - Ocean 

Navigation, Communication 1, 1949, pp. 45-62. 

(TCS .In8r) 


Extensive construction of protective structures has ensued along a 
coastal resort area of New Jersey, an area subject to increasing amounts 
of erosion. Among the protective structures, groins are discussed in 
regard to design, effect, costs, with examples. 


Key Words - N. Atlantic/Erosion/Timber/Rubble-mound/Misc-plan/Piling/ 
Economics/Structural-design/Impermeable/High/Long/Accretion/ 
1900-1949/Single/System/T-groins/ 


"Report to the Seventeenth International 4900GRO004 
Navigation Congress" 

Dobbie, C. H., Seventeenth International 

Navigation Congress, Permanent International 

Association of Navigation Congresses, 

Brussels, Belgium, Section 2 - Ocean 

Navigation, Communication 1, 1949, pp. 75-84. 

(TCS .In8r) 


Effects of and essential design criteria of groins used in England 
are briefly reviewed. 


Key Words - System/Scour/Erosion/Terminal/Permeable/Impermeable/Timber/ 
Adjustable/Steel/Mobbs/Europe/ 


"Report to the Seventeenth International 4900GRO005 
Navigation Congress" 

Duvivier, J., Seventeenth International 

Navigation Congress, Permanent International 

Association of Navigation Congresses, 

Brussels, Belgium, Section 2 - Ocean 

Navigation, Communication 1, 1949, pp. 85-103. 


Author stresses that design criteria for shore protection structures, 
including groins, be preceded by careful field research. Various types 
of groins, their design, function, effect, and cost are discussed. 


Key Words - Economics/Scour/Erosion/Europe/Misc-plan/Timber/Piling/Steel/ 
Concrete/High/Low/Long/Maintenance/Mobbs/ Impermeable/Permeable/ 
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"Report to the Seventeenth International 4900GRO0006 
Navigation Congress" 

Viscentini, M., Pancini, G., and 

Teuschl, E., Seventeenth International 

Navigation Congress, Permanent Inter- 

national Association of Navigation 

Congresses, Brussels, Belgium, Section 2 - 

Ocean Navigation, Communication 1, 1949, 

pp. 105-134. (TCS .In8r) 


Key Words - Not Annotated/ 


"Report to the Seventeenth International 4900GRO0007 
Navigation Congress" 

Thierry, J. W., and van der Buregt, J. H., 

Seventeenth International Navigation 

Congress, Permanent International 

Association of Navigation Congresses, 

Brussels, Belgium, Section 2 - Ocean 

Navigation, Communication 1, 1949, 

pp- 135-156. (TCS .In8r) 


Key Words - Not Annotated/ 


"Sea Transportation Structures III-B" 4900GR0008 
Agatz, A., Sea Structures, Land Conservation, 
1949, pp. 1080-1083. 


Key Words - Not Annotated/ 


"Coast Protection" 4904GRO001 
Minikin, R. R., The Dock and Harbour 

Authority, Vol. 29, Nos. 337-342, Nov., 1948 - 

Apr., 1949, pp. 165-169, 193-198, 232-236, 

251-256, 281-285, 311-314. 


This article, part of a continuing series in the journal, covers 
numerous types of shore protection measures, their design, and 
problems encountered. Groin design and effect are covered. 


Key Words - Timber/Europe/Long/Low/Rubble-mound/Concrete/Structural- 


design/Misc-plan/System/Single/Short/Great Lakes/Case/ 
Impermeable/Accretion/ 
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"Colonial Beach, Va., Beach Erosion 4909GRO001 
Control Study" 

U. S. Army Corps of Engineers, House 

Document No. 333, 8lst Congress, lst 

Session, Sept., 1949. 


Key Words - House Document/Not Annotated/ 


"Deterioration of Steel Sheet Pile Groins 4910GRO001 
at Palm Beach, Florida" 

Ross, C. W., Corrosion, National Association 

of Corrosion Engineers, Vol. 5, No. 10, 

1949, pp. 339-341. (TA462 .C65) 


See entry 4800GRO0001. 


Key Words - Field/Steel/S. Atlantic/Experimental/System/Const- 
problems/Structural -design/1900-1949/Impermeable/ 


"All Steel Groyne - Miami Beach" 4910GR0002 
Lipp, M. N., Shore and Beach, American Shore 

and Beach Preservation Assoc., Vol. 17, No.. 2, 

Oct., 1949, pp. 6-7. 


An all-steel groin consisting of variable length 27-pound steel 
sheet piling, steel channel wales and steel H piling was constructed 
on Miami Beach. Construction procedure and design of groin are 
given. 


Key Words - Steel/Piling/Scour/S. Atlantic/Const-problems/Structural- 


design/1900-1949/Low/Const-procedure/Legal/Single/ 
Impermeable/ 


"Planning Shore Protection" 4910GR0003 
Scott, T. A., Shore and Beach, American 
Shore and Beach Preservation Assoc., Vol. 17, 
NoeeZe Oct. 1949 pp. 8-9, @ICS350) 2 Am3)) 
The author briefly discusses effect of groins on sand movement. 


Key Words - Accretion/N. Atlantic/ 


Sif 


Winds, Waves and Maritime Structures 5000GRO001 
Minikin, R. R., Charles Griffin and 

Co., Ltd., London, 1950, pp. 80, 

83-85, 97, 100. (TC205 .M53) 


Brief discussions of groins are found throughout the text and 
deal mainly with deficiencies encountered in groin construction. 


Key Words - Structural-design/High/Low/Accretion/Erosion/Scour/ 
Europe/Great Lakes/ 


"Origin and Decline of the Island Trischen" 5000GRO0002 


Wohleberg, E., Transactions of Geographic 
Society, Hamburg, Vol. 49, 1950, pp. 158-187. 


Key Words - Not Annotated/ 


"Coast Erosion" 5000GRO0003 
Minikin, R. R., The Dock and Harbour Authority, 

London, Vol. 30, 31, 1950, pp. 305-308, 335- 

339, 369-373, 17-25, 47-51, 91-94, 127-131. 


Review of erosion of England's coastline and measures taken to 
protect shore are presented. 


Key Words - Timber/Concrete/Low/High/Impermeable/Europe/Accretion/ 
Erosion/Case/Rubble-mound/Short/Long/1800-1900/1900-1949/ 
System/Piling/ 


"Area 1 - Ash Creek to Saugatuck River, Conn., 5001GRO001 
Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Document 

No. 454, 81st Congress, 2nd Session, Jan., 

1950. 


Key Words - House Document/Not Annotated/ 


"Area 2 - Hammonasset River to East River, 5002GRO001 
Conn., Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Document 

No. 474, 81st Congress, 2nd Session, Feb., 

1950. 
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Key Words - House Document/Not Annotated/ 


"South Shore, State of Rhode Island, 

Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House 

Document No. 490, 81st Congress, 2nd Session, 
Feb., 1950. 


Key Words - House Document/Not Annotated/ 


"Atlantic City, N. J., Beach Erosion Control 
Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 538, 8lst Congress, 2nd Session, 
Mar., 1950. 


Key Words - House Document/Not Annotated/ 


"Cleveland and Lakewood, Ohio, Beach 
Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 502, 81st Congress, 2nd Session, 
Mar., 1950. 


Key Words - House Document/Not Annotated/ 


"Appendix IX - Shore of Lake Erie in Lake 

County, Ohio, Beach Erosion Control Study" 
U. S. Army Corps of Engineers, House Docu- 
ment No. 596, 81st Congress, 2nd Session, 

May, 1950. 


Key Words - House Document/Not Annotated/ 


"Presque Isle Peninsula, Erie, Pennsylvania 
Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 397, 86th Congress, 2nd Session, 
May, 1960. 
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5002GRO0002 


5003GRO001 


5003GRO002 


5005GRO001 


5005GRO002 


Key Words - House Document/Not Annotated/ 


"The Danish Westcoast: Littoral Drift 5008GRO001 
Problems and Measures Against Coast Erosion" 

Bruun, P., The Dock and Harbour Authority, 

London, Vole: Sil NOSSO ReSept Lo S0eippe 

163-167. 


Coastal protection structures, including groins, built on the 
west coast of Denmark are reviewed for the period from 1870 to 1950. 
The author gives an example of interest, noting that impermeable 
concrete-block groins have been sinking due to their great weight, 
and must be heightened periodically. Construction costs, structural 
design, and maintenance of structures are given. 


Key Words - Europe/1900-1949/Timber/Piling/Rubble-mound/Concrete/ 
Erosion/Accretion/Structural-design/Economics/1950-1954/ 
Const-problems/Maintenance/Impermeable/System/ 


"Scattered Groins" 5009GRO001 
Bruun, P., Ingenioren, Denmark, Issue 38, 

Sept., 1950, pp. 776-779. (Translation 

available at CERC Library - TC535 .B6) 


Successful operation of groins depends on length and spacing of 
groins where impounded ‘sediment will form a saw-toothed coast-line or 
a series of closed bays. 


Key Words - Europe/Short/Low/System/California/Erosion/Field/Misc- 
plan/Single/Impermeable/ 


"Design and Construction of Groins" 5010GRO001 
Horton, D. F., Proceedings of First Confer- 

ence on Coastal Engineering, Council on Wave 

Research of the Engineering Foundation, Oct., 

9S ORE ppr24 6 =25 Seen GlLGZ O31 C6)) 


: This paper is a digest on current design and construction prac- 
tices concerning groin limitations, types, length and profile, 
spacing, and selection of type. 


Key Words - Steel/Timber/Concrete/Rubble-mound/Structural-design/ 


Impermeable/High/Low/System/Misc-plan/Permeable/ 
Economics/ 
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"Littoral Processes on Sandy Coasts" 5010GRO0002 
Eaton, R. O., Proceedings of First Confer- 

ence on Coastal Engineering, Council on 

Wave Research of the Engineering Founda- 

ClonwmOctinns 1950) epp., 148-149. .(1C203) -.1C6)) 


In a section on man made littoral barriers, basic data regarding 
groins and their effect upon littoral transport are presented. 


Key Words - Accretion/Erosion/Short/Long/1950-1954/ 


"Water Economy between North and Baltic 5100GRO001 
Sea, Kiel" 
Weinnoldt, E., and Suhr, H., 1951. 


Key Words - Not Annotated/ 


"Seagroins on Coasts with Weak Tides and 5100GRO0002 
Strong Sand Drift" 

Burhorn, E., Planning and Building 5, No. 3, 

19515. pp. 57-62 


Key Words - Not Annotated/ 


"Application of Asphalt in Hydraulic 5101GRO001 
Engineering Works" 

van der Burgt, J. H., U. S. Army Beach 

Erosion Board Bulletin, Vol. 5, No. 1, 

Jane lO See ppe 25-645. (BEB Voll 5: Nolen 1) 


Research and testing during construction of asphalt structures 
have led to good control of the properties of asphaltic bitumen and 
bituminous mixtures. Use of these products in protective shoreline 
structures, including groins, is outlined and evaluated. 


Key Words - Asphalt/N. Pacific/Texas Gulf/Europe/Field/Single/ 
System/ Impermeable/Structural-design/ 


"Influence of Groins on Beach Stabilization" 5101GRO0002 
Shay, E. A., and Johnson, J. W., University 

of California at Berkeley, Department of 

Engineering, Series 14, Issue 6, Beach 

Erosion Board Contract W49-055-eng-2, Jan., 
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1951. (V.F. 1091 series 14-6) 


Effect of impermeable and permeable groins was determined by 
comparing topography of a straight, unobstructed beach in equilib- 
rium with a beach that had reached equilibrium after a system of 
groins had been installed. Model tests showed that permeable 
groins retained from 11% to 26% of the sand used in the experiment; 
far less effective than for impermeable groins. Dye tests were 
employed to trace the pattern of littoral movement through permeable 
groins. 


Key Words - Laboratory/Model/Experimental/Permeable/Impermeable/ 
Erosion/Accretion/High/Low/System/Single/Photographic 


"Revere Beach, Mass., Beach Erosion Control 5105GRO001 
Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 167, 82nd Congress, lst Session, 

May, 1951. 


Key Words - House Document/Not Annotated/ 


"Quincy Shore Beach, Mass., Beach Erosion 5105GRO0002 
Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 145, 82nd Congress, lst Session, 

May, 1951. 


Key Words - House Document/Not Annotated/ 


"Revere Beach, Mass., Beach Erosion Control 5105GRO0003 
Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 146, 82nd Congress, lst Session, 

May, 1951. 


Key Words - House Document/Not Annotated/ 


"Beach Protection Engineers Attempt to Out- 5109GRO001 
wit Nature at Presque Isle, Peninsula" 

Forney, F. H., and Lynde, G. A., Civil 

Engineering, ASCE, Vol. 21, No. 9, Sept., 
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1951, pp. 28-31. 


Since 1819 continuous projects have been underway to solve the 
problem of beach erosion along Presque Isle Peninsula, Pennsylvania. 
Protection measures, including groins and artificial fill, are 
reviewed. 


Key Words - Erosion/Accretion/1800-1900/1900-1949/Steel/Piling/ 
Rubble-mound/Low/Long/Great Lakes/Impermeable/Field/ 
System/ 


"Underwater Longitudinal Works for Coastal 5200GRO001 
Protection" 

Bomas, P., Wasserwirtschaft - Wassertechnik, 

Berlin, Vols 25 °No. Ss 1952). 


Key Words - Not Annotated/ 


Coast Erosion and Protection; Studies in 5200GRO002 
Causes and Remedies 

Minikin, R. R., lst ed., Chapman and Hall 

Ltd., London, 1952, 240 pp. (TC330 1952) 


An extensive part of this text deals with groins. Function, 
construction, length, spacing, orientation, and other considerations 
of design are presented with examples and illustrations. 


Key Words - Timber/Misc-plan/ERosion/Accretion/Impermeable/High/Low/ 
Short/Long/System/Field/Concrete/Piling/Misc-materials/ 
Europe/Structural-design/Single/Great Lakes/Theory/Spur/ 


"Abbruch und Schutz der Steilufer an der 5200GR0003 
Ostseekuste" 

Petersen, M., Die Kuste, Kiel, West Germany 

Volpe Noe a2. 1952, (pp. 00152) (GB4S75 

.K97) 


Translated Title: ''Breaking and Protection of Steep Shores of 
the Baltic Sea Coast ...." 


Key Words - Not Annotated/ 
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"Die Wirking der Buhne H in Wangerooge - 5200GR0004 
West auf das Seegat ...."' 

Luders, K., Die Kuste, Kiel, West Germany, 

WOle wile Nos Ie MOS25 Woe Ails2o5 (G47 55 

-K97) 


Translated Title: "The Effect of Groin H in Wangerooge - West 


" 


Key Words - Not Annotated/ 


"Die Ursachen der Abbruchserscheinungen am 5200GRO005 
West - und Nordweststrand der Insel Norderney" 


Thilo, R., and Kurzak, G., Die Kuste, Kiel, 
WesitiGermanys) Voli No Ls O52. pp ali- ZO 


(GB457.5 .K97) 


Translated Title: "Origin of Breaking Phenomena on West and 
Northwest Beach of the Island of Norderney" 


Key Words - Not Annotated/ 


"Gutachtliche Stellungnahme zu den 5200GRO006 
Untersuchungen tber die Ursachen der 

Abbrochserscheinungen am West - und Nord - 

weststrand der Insel Norderney ..."' 


Coastal Commission of North Sea and Baltic 
Sea, Die Kuste, Kiel, West Germany, Vol. 1, 
Noe Ao S2i ppie27-4.275- i(GBAS 7/35 KOs) 

Translated Title: "Experts Report on Investigation Concerning 
Reasons for Coastal Breaking Phenomena on West and North Part of 
Norderney ...."' 


Key Words - Not Annotated/ 


"Asphalt Construction in Groin Building" 5200GRO0007 
Kloss, Wosser und Boden, Hamburg, 4, No. 3, 
ISS 5. ie S2aNe 


Key Words - Not Annotated/ 
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"Summary Report on Studies of Sand Trans- 5201GRO001 
portation by Wave Action" 

Anonymous, U. S. Army Beach Erosion Board 

Bulletin, Vol. 6, No. 1, Jan., 1952, pp. 

3=6OMm (BEB Vol. 6, No. 1!) 


A model study was made of two types of groins: one, a sloping, 
impermeable groin; the second, a high, permeable groin. The inves- 
tigation was designed to determine relative influence of the high 
permeable groins and the sloping impermeable groins for stabilizing 
a beach where littoral transport occurs. Among other conclusions 
it was found that permeable groins should not be used as individual 
units isolated along the beach, but rather in a system of groins. 


Key Words - System/High/Permeable/Impermeable/Theory/Experimental/ 
Model/System/Single/Scour/Accretion/Erosion/1950-1954/ 
Misc-plan/ 


"Appendixes III, VII, and XII, Ohio Shore 5201GR0002 
Line of Lake Erie between Fairport and 

Ashtabula, Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 351, 82nd Congress, 2nd Session, 

Jani 1952) 


Key Words - House Document/Not Annotated/ 


"Appendixes V and X, Ohio Shore Line of 5201GRO003 
Lake Erie between Ashtabula and the 

Pennsylvania State Line, Beach Erosion 

Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 350, 82nd Congress, 2nd Session, 

Jan., 1952. 


Key Words - House Document/Not Annotated/ 


"Durability of Steel Sheet Piling in Shore 5202GRO001 
Structures" 

Rayner, A. C., and ‘Rossi, C. Wx): U.S.) Army. 

Beach Erosion Board Technical Memorandum 

NOM ech O52) rSiipp (BERN TL MenNo a2) 


Along the Atlantic Coast of the United States and the Gulf 
Coast of Florida, 153 groups of steel sheet piling structures were 
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studied and classified. Structures were selected for various condi- 
tions of exposure, treatment, and types. Measurements and observa- 
tions were made over a 10-year period and general conclusions pre- 
sented regarding useful life of steel sheet piling. Measured and 
observed data are tabulated. 


Key Words - N. Atlantic/S. Atlantic/Steel/Piling/Const-problems/ 
Field/ 


"Erosion Problems on the Ohio Shore of 5204GRO0001 
Lake Erie" 

Wells, J. D., Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 

20, No. 1, Apr., 1952, pp. 5-8. (TC330 

.Am3) 


The author gives a good review of costs (1952 figures) for 
groin projects along the Ohio shore of Lake Erie. Groins designs 
are given. 


Key Words - Great Lakes/System/Economics/Timber/Steel/Piling/Field/ 
Structural-design/Artificial-fill/Rubble-mound/Concrete/ 
Impermeable/ 


"Concrete Blocks Form Low-Cost Groins" 5204GRO0002 
Weber, H., Engineering News-Record, McGraw- 

Habel Publ (Conse Vol mila se Noe al SiApr ny lO 527. 

pp. 73-74. 


Two installations of concrete-block groins were made on Long 
Island near Riverhead -- one in 1948, the second in 1950. The 
later project was built at Ocean Beach. Stabilization of the 
beaches has occurred. Construction procedures and structural 
criteria are presented. 


Key Words - Concrete/Impermeable/Structural-design/N. Atlantic/ 
Field/Const-procedure/Economics/System/ 


"Report on Concrete Block Groins" 5205GRO001 
Anonymous, U. S. Army Corps of Engineers, 
New York District, May, 1962. 


Key Words - Not Annotated/ 
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"Area 4 - Connecticut River to Hammonasset 5206GRO0001 
River, Conn., Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 514, 82nd Congress, 2nd Session, 

June, 1952. 


Key Words - House Document/Not Annotated/ 


"Measures Against Erosion at Groins and 5210GRO0001 
Jetties" 

Brunn, P., Proceedings of Third Conference 

on Coastal Engineering, Council on Wave 

Research of the Engineering Foundation, 

Oct., 1952, pp. 137-164. (TC203 .C6) 


One problem on a coast with littoral transport is erosion on 
the downdrift side of groins and jetties. This paper deals with the 
problem giving special consideration to conditions on the Danish North 
Sea Coast where many interesting problems of littoral transport and 
coastal protection are found. These are discussed as an introduction 
to the main part of the paper which is principally concerned with 
downdrift erosion and measures for its prevention. 


Key Words - Erosion/Field/Misc-plan/Concrete/Model/Experimental/ 
Europe/Z-groins/T-groins/L-groins/Structural-design/ 
Economics/1900-1949/Corner-groins/Impermeable/ 


"Life of Steel Sheet Pile Structures in 5210GRO0002 
Atlantic Coastal States" 

Rayner, A. C., Proceedings of Third Conference 

on Coastal Engineering, Council on Wave 

Research of the Engineering Foundation, Oct., 

OS 2ey ppmZ09=21 6-8 »e@TE203).1C6)) 


Harbor bulkheads, beach bulkheads, and groins constructed of 
steel sheet piles were studied for more accurate estimates of the 
useful life based on rate of deterioration. Structures were located 
along the Atlantic Coast of the United States and the Gulf Coast 
of Florida. Mean rate of loss of thickness of sheet piles is given. 
It is shown that different types of structures and several parts of 
the same structure have different rates of loss. 


Key Words - Steel/Texas Gulf/S. Atlantic/Field/N. Atlantic/Const- 
problems/Piling/ 


"Case History of Shore Protection at Presque 5210GRO0003 
Isle Peninsula, Pa." 
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Lee, C. E., Proceedings of Third Conference 5210GRO0003 
on Coastal Engineering, Council on Wave 

Research of the Engineering Foundation, 

Oct) LIS2Zy pp) Sol 54 50 GEZO Sar C6) 


In the 117 years in which protective works have been applied to 
Presque Isle Peninsula there have been many types of structures and 
many methods of protection attempted. The large forces involved 
proved too great for vegetal growth alone to be effective in the 
porous material which forms the peninsula. Timber structures other 
than the rock-filled crib groins have had short life. Bulkheads 
exposed to the direct action of the waves have required frequent 
and expensive repairs. As demonstrated by the impoundment at the 
privately owned Kelso groin at the junction of the peninsula and 
the mainland, and at experimental groins, a spending beach gives 
best results. The problem is the method to be used in forming the 
beach. 


Key Words - Accretion/Cantilever/Steel/System/Economics/Erosion/ 
Field/1900-1949/1950-1954/Impermeab1le/Permeable/ 


"Some Aspects of Shore Protection in Boston 5210GR0004 
Harbor" 

Wey, G. L., Proceedings of Third Conference 

on Coastal Engineering, Council on Wave Re- 

search of the Engineering Foundation, Oct., 

1952, pp. 190-196. (TC203 .Cé6) 


Costs, and a brief description of short riprap groins con- 
structed normal to a seawall are presented. 


Key Words - Impermeable/Low/Rubble-mound/N. Atlantic/Field/1950- 
1955/Short/Economics/System/ 


"Development of the New Jersey Shore" 5210GRO005 
Rankin, J. K., Proceedings of Third Con- 

ference on Coastal Engineering, Council on 

Wave Research of the Engineering Foundation, 

Oct, 1952). pp. S06-SIi7 es GE2Z05i C6) 


Maintenance, history, and success of shore protection works, 
including groins, are discussed county by county along the New 


Jersey shore. 


Key Words - N. Atlantic/System/Maintenance/Economics/Field/ 
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"Tllinois Shore of Lake Michigan, Beach 5210GRO0006 
Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 28, 83rd Congress, Ist Session, 

Osten, IOS2: 


Key Words - House Document/Not Annotated/ 


"Appendix I, Coast of California, 5210GRO0007 
Carpinteria to Point Mugu, Beach Erosion 

Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 29, 83rd Congress, Ist Session, 

OCs 5  IOSZe 


Key Words - House Document/Not Annotated/ 


"Information on Beach Protection in Florida" 5210GRO008 
Anonymous, State of Florida, Board of Con- 

servation, Division of Water Survey and 

Research, Paper No. 8, Oct., 1952, pp. 17-22. (TD224 .F6A3 No.8) 


Shore protection techniques and structures are presented. Groins 
are discussed giving detailed structural criteria including length, 
spacing, height as used along the Florida and European coastlines. 


Key Words - Scour/System/Structural-design/Rubble-mound/Misc- 
materials/Concrete/Erosion/Single/Europe/Timber/High/ 
Steel/S. Atlantic/ 


"Area 5, Pawcatuck River to Thames River, 5212GRO0001 
Conn., Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 31, 83rd Congress, lst Session, 

Decks WOS2e 


Key Words - House Document/Not Annotated/ 


"Appendix VI, Ohio Shore Line of Lake Erie, 5212GRO0002 
Sandusky to Vermillion, Ohio, Beach Erosion 

Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 32, 83rd Congress, lst Session, 

Deo, IZ. 
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Key Words - House Document/Not Annotated/ 


"Lake Michigan Erosion Studies" 5300GRO001 
Hardin, J. R., and Booth, W. H., Transac- 

tions of the American Society of Civil 

Engineers, Vol. 118, Paper No. 2535, 1953, 

pp. 39-50 


The State of Illinois, acting through its Division of Waterways, 
has become increasingly concerned with the erosion problem of Lake 
Michigan. As a result, the state requested a cooperative beach 
erosion control study to determine the best plan of improvement for 
stabilizing the shoreline. This paper deals with condition of 
existing structures, state of erosion, and describes recommended 
protective measures. 


Key Words - Permeable/Impermeable/Long/High/Low/Concrete/Steel/ 
Piling/Great Lakes/Field/Structural-design/Artificial- 
fil1/Accretion/Erosion/1900-1949/1950-1954/ 


"Theoretical Observations for Installation 5300GRO002 
of Coastal Protective Structures on Tideless 

Shores" 

Vollbrecht, K., Wasserwirtschaft-Wassertechnik , 

Berlin, West Germany, Vol. 3, No. 6, 1953. 


Key Words - Not Annotated/ 


"Report to the Eighteenth International 5300GR0003 
Navigation Congress" 

Van Asbeck, W. F., Ferguson, H. A., 

Schoemaker, H. J., Eighteenth International 

Navigation Congress, Permanent International 

Association of Navigation Congresses, 

Brussels, Section 2 - Ocean Navigation, 

Question 1, 1953, pp. 169-198. 


Improvement of groins along the North Sea coast by asphalt 
grouting is reviewed. Mix design of the asphalt grout and design 


of the groins are given. 


Key Words - Asphalt/Rubble-mound/Structural-design/Europe/Field/Low/ 
Impermeable/1900-1949/ 
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"Hydraulic Structures (Groins, Dams, Dykes, 
and Canal Embankments) of Bitumen Type" 
Rohnish, Bitumen, Heidelberg, 15, No. 9/10, 
1953. 


Key Words - Not Annotated/ 


"Steep Shore of Brodten - Cause of 
Breaking ...."' 
Ottman, Transactions of Museum of Geogra- 


phy and Natural History, Lubeck, No. 44, 
1953, pp. 145-195. 


Key Words - Not Annotated/ 


"Racine County, Wis., Beach Erosion 
Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 88, 83rd Congress, lst Session, 
Feb... 19537. 


Key Words - House Document/Not Annotated/ 


"Area 6 - Niantic Bay to Connecticut River, 
Connecticut, Beach Erosion Control Study" 
U. S. Army Corps of Engineers, House Docu- 
ment No. 84, 83rd Congress, 1st Session, 
Feb., 1953. 


Key Words - House Document/Not Annotated/ 


"Precast Concrete Block Groins" 

Weber, H., Shore and Beach, American Shore 
and Beach Preservation Assoc., Vol. 21, 
Now ley Apres 1953, pp.13-5. | (TES30n7Am3) 


5300GR0004 


5300GRO005 


5302GRO0001 


5302GRO0002 


5304GRO0001 


Use of concrete blocks for groins is discussed in relation to 
structural design, dutability, economics, and construction procedures. 
The advantage of blocks is illustrated by actual projects emphasizing 


fast construction and low cost. 
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Key Words - Concrete/Economics/N. Atlantic/1900-1949/1950-1954/ 
Structural-design/Impermeable/Low/Field/ 


"Appendix IV, Ohio Shore Line of Lake 5304GR0002 
Erie, Sandusky Bay, Ohio, Beach Erosion 

Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 126, 83rd Congress, 1st Session, 

AD Tern Osi. 


Key Words - House Document/Not Annotated/ 


"Appendix XIV Ohio Shore Line of Lake 5304GR0003 
Erie, Sheffield Lake Village to Rocky River, 

Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 127, 83rd Congress, 1st Session, 

Apr., 1953. 


Key Words - House Document/Not Annotated/ 


"Coast Protection: Some Recent Works on 5306GRO001 
the East Coast, 1942-52" 

Duvivier, J., Journal, of the Institution 

of Civil Engineers, London, Paper No. 5901, 

JUNE LOS Shepp en a LOLS Sik 


As a result of floods and erosion at Lincolnshire, England, a 
substantial scheme of new construction and reinforcement of the old 
defenses was carried out between 1943 and 1949. Costs, structural- 
design, and construction of these works, including groins, are pre- 
sented. 


Key Words - Economics/1940-1944/1945-1949/Timber/System/Field/Piling/ 
Europe/Structural-design/Low/Long/Impermeable/Concrete/ 
Steel/1950-1954/Const-procedure/Short/Accretion/Erosion/ 
Maintenance/Const-problems/ 


"Area 3 - New Haven Harbor to Housatonic 5306GRO002 
River, Conn., Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 203, 83rd Congress, lst Session, 

July, 1953. 
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Key Words - House Document/Not Annotated/ 


"Ocean City, N. J., Beach Erosion Control 5306GR0003 
Study" ; 

U. S. Army Corps of Engineers, House Docu- 

ment 184, 83rd Congress, lst Session, June, 

1953. 


Key Words - House Document/Not Annotated/ 


"Virginia Beach, Va., Beach Erosion Control 5306GR0004 
Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 186, 83rd Congress, lst Session, 

June, 1953. 


Key Words - House Document/Not Annotated/ 


"Materialvandring Pa Harkyster" 5306GRO005 
Bruun, P., Ingeniaren, 62 Argang No. 30, 
July, 1953. 

English Summary: '"'Measures Against Erosion at Groups of Groins." 


Key Words - Not Annotated/ 


"Cold Spring Inlet (Cape May Harbor), N. J." 5307GRO001 
U. S. Army Corps of Engineers, House Docu- 

ment No. 206, 83rd Congress, Ist Session, 

July, 1953. 


Key Words - House Document/Not Annotated/ 


"Gulf Shore of Galveston Island, Tex., 5307GRO002 
Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 218, 83rd Congress, lst Session, 

July, 1953. 


Key Words - House Document/Not Annotated/ 
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"Waikiki Beach, Island of Oahu, T. H., 
Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment, No. 227, 83rd Congress, lst Session, 
Aug., 1953. 


Key Words - House Document/Not Annotated/ 


"Plum Island, Mass., Beach Erosion Control 
Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 243, 83rd Congress, 2nd Session, 
Aug., 1953. 


Key Words - House Document/Not Annotated/ 


"Appendix VIII, Ohio Shore Line of Lake 
Erie between Vermillion and Sheffield Lake 
Village, Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 229, 83rd Congress, lst Session, 
Aug., 1953. 


Key Words - House Document/Not Annotated/ 


"Presque Isle Peninsula, Erie, Pa., Beach 

Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 231, 83rd Congress, lst Session, 

Aug. , 1953. 


Key Words - House Document/Not Annotated/ 


"Experimental Groins, Camp Perry, Ohio" 
Anonymous, Sept.,. 1953, Unpublished 
Pictorial (Report. (VF, 618 9/22/53) 


5308GRO001 


5308GR0002 


5308GR0003 


5308GRO0004 


5309GRO001 


A photographic history, this report reviews the construction 
and progressive condition of a 'mix-in-place" groin for a period of 
two months, and construction and condition of an "intrusion grouted 


rockfill" groin. 
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Key Words - Great Lakes/Field/Experimental/Structural-design/ 
Impermeable/Const-procedure/Rubble-mound/Misc- 
materials/1950-1954/Photographic/Single/ 


"Low Cost Shore Protection Used on the Great 5310GRO001 
Lakes" 

Brater, E. F., Proceedings of Fourth Con- 

ference on Coastal Engineering, Council on 

Wave Research of the Engineering Foundation, 

Oct., 1953, pp. 214-226. (TC203 .C6) 


This paper presents results of 3 years of field observations 
on low cost beach protection structures in use on the Great Lakes. 
Structures were studied in regard to their effectiveness as beach 
building and protective devices and with respect to their dura- 
bility in resisting ice and wave forces. The term ''low cost" 
refers to structures which cost between $10 and $30 per foot of 
frontage at 1952 prices. 


Key Words - Great Lakes/Accretion/Economics/Const-problems/Timber/ 
Concrete/Structural-design/Impermeable/ 


"Principles of Shore Protection for the 5310GR0002 
Great Lakes" 

Mason, M. A., Proceedings of Fourth Confer- 

ence on Coastal Engineering, Council on Wave 

Research of the Engineering Foundation, Oct., 

1953, pp. 207-213. (TC203 .C6) 


The author states that a requirement of impermeability is 
absolute for groins built on shores of the Great Lakes. Because 
of the scarcity of natural shore sediment, permeable groins would 
be inadequate. The paper presents discussion of the coastal 
engineer's role and duty in shore protection. 


Key Words - Great Lakes/Impermeable/ 


"Filling Pattern of the Fort Sheridan Groin 5310GR0003 
System" 

Lee, C. E., Proceedings of Fourth Conf. on 

Coastal Engineering, Council on Wave Re- 

search of the Engineering Foundation, Oct., 


1953, pp. 227-248. (TC203 .C6) 
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Analysis of the action of a groin system through the 14 months 
following construction is reported. Six surveys were made during 
this period which included onshore eievations to the bluff line 
and offshore soundings to about 7-foot depths. Wind records for 
investigation were studied, and hindcasts of wave conditions made. 
Analysis reveals that the cumulative volume of impoundment at the 
system may be expressed approximately. Tables of impoundment 
volumes are included as well as an energy index, and the relation- 
ship is discussed. Filling patterns of the system are recorded. 


Key Words - Great Lakes/Cantilever/Steel/Accretion/Low/Long/System/ 
Impermeable/ 


"Area 7, Housatonic River to Ash Creek, 5310GRO0004 
‘Conn., Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 248, 83rd Congress, 2nd Session, 

Oct 195s. 


Key Words - House Document/Not Annotated/ 


"Coastal Protection, Review of Methods for 5311GRO001 
Defence" 

Bruun, P., The Dock and Harbour Authority, 

London, Vol. 34-35, Nov., Dec., 1953, 10 pp. 

(V.F. 1289 11/53) 


The author discusses and defines different types of groins, 
stating that they have often done more harm than good. Given also 
are conditions under which groins should or should not be built, 
and their long- and short-range influences. 


Key Words - L-groins/T-groins/Z-groins/Corner-groins/Misc-plan/ 
Piling/Single/System/Field/Europe/Timber/Economics/ 
Erosion/Accretion/Impermeable/ 


"Appendix II, Coast of California, Point 5311GR0002 
Mugu to San Pedro Breakwater, Beach Erosion 

Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 277, 83rd Congress, 2nd Session, 

Nov., 1953. 


Key Words - House Document/Not Annotated/ 
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"Photographs of Ft. Macon near Morehead 5400GRO001 
City, North Carolina after Series of 

Hurricanes in 1954" 

Anonymous, U. S. Army Beach Erosion Board, 

1954, Unpublished Report. (V.F. 1772 

(1954)) 


This report includes a photograph that shows 1954 hurricane 
damage, and presents a plan for improvement of beach stability 
through construction of groins. 


Key Words - Photographic/Erosion/S. Atlantic/Impermeable/Rubble- 
mound/1950-1954/ 


"Model Tests with Moveable Floor in Sea 5400GRO002 
and Sea Harbor Construction" 

Blau, E., Wasserwirtschaft - Wassertechnik, 

Berlin, Vol. 4, No. 4, 1954, pp. 244-251. 


Key Words - Not Annotated/ 


"Actual Problems of Coastal Protection" 5400GRO0003 
Bulow, K., Wasserwirtschaft - Wassertechnik, 
Berlbinks Vole wNo ne oe TOS4e 


Key Words - Not Annotated/ 


"Model Tests of Wave Run-up on Sea Dykes 5400GRO0004 
in Watt Region" 


Hansen, W., Proceedings of the Testing Insti- 
tute of Hannover, Hannover, Germany, No. 5, 


1954, pp. 123-165. 


Key Words - Not Annotated/ 


"General Coastal Dynamics and Coastal 5400GRO005 
Protection of the South Baltic Sea between 

Trave and Swine" 

Bulow, K., Geologie 10, 1954. 


Key Words - Not Annotated/ 
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"Appendix XI, Ohio Shore Line of Lake Erie, 
Euclid to Chagrin River, Beach Erosion 
Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 324, 83rd Congress, 2nd Session, 
Feb., 1954. 


Key Words - House Document/Not Annotated/ 


"Hampton Beach, N. H., Beach Erosion 
Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 325, 83rd Congress, 2nd Session, 
Feb., 1954. 


Key Words - House Document/Not Annotated/ 


"Anaheim Bay Harbor, Calif." 

U. S. Army Corps of Engineers, House Docu- 
ment No. 349, 83rd Congress, 2nd Session, 
Mar., 1954. 


Key Words - House Document/Not Annotated/ 


"Selkirk Shores State Park, N. Y., Beach 
Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 343, 83rd Congress, 2nd Session, 
Mar., 1954. 


Key Words - House Document/Not Annotated/ 


"Pinellas County, Fla., Beach Erosion 
Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 380, 83rd Congress, 2nd Session, 
Apr., 1954. 


Key Words - House Document/Not Annotated/ 
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5402GRO001 


5402GRO002 


5403GRO0001 


5403GRO002 


5404GR0001 


"Coast Erosion and the Development of 5406GRO001 
Beach Profiles" 

Bruun, P., U. S. Army Beach Erosion Board 

Technical Memorandum, No. 44, June, 1954, 

pp. 2-64. (BEB T.M. 44) 


A groin system built during 1875-1909 and its subsequent 
maintenance is described. Shoreline. changes, erosion profiles, 
and actual and theoretical quantities of eroded material along 
the Danish North Sea Coast are given. 


Key Words - Europe/1900-1949/Concrete/Impermeable/Scour/Structural- 
design/Maintenance/Terminal/Field/System/Erosion/Theory/ 


"Fundamentals of Coast Erosion and Defence" 
Minikin, R. R., Proceedings of Fifth Con- 
ference on Coastal Engineering, Council on 
Wave Research of the Engineering Foundation, 
Sept., 1954, pp. 448-471. (TC203 .C6) 


The author presents examples of European coastal problems and 
the remedies applied. Countries include England, Denmark, Holland, 
Belgium, France, Spain, and Italy. 


Key Words - Low/Timber/Europe/System/Concrete/Terminal/Field/ 
Impermeable/Scour/Accretion/High/Rubble-mound/Misc- 
materials/Structural-design/Steel/Short/Single/ 
1900-1949/1950-1954/ 


"Bitumen in Coastal Engineering" 5409GRO002 
van Asbeck, W. F., Proceedings of Fifth 

Conference on Coastal Engineering, Council 

on Wave Research of the Engineering Founda- 

tion, Sept., 1954, pp. 587-618. (TC203 

.C6) 


Aspects of the design of coastal protection works using bitumen 
ore given. A short review of important shore protection structures, 
including groins; methods of application and properties of bitumi- 
nous construction; and a number of representative examples of each 
type of application are given. 


Key Words - Asphalt /Structural-design/Impermeable/Misc-materials/ 
Maintenance/Europe/1900-1949/1950-1954/ 
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"Problems de Defense des Cotes Resussite de 5409GRO0003 
Echecs de Quelques Ouvrages" 

Dreyfous-Ducas, M., Proceedings of Fifth 

Conference on Coastal Engineering, Council 

on Wave Research of the Engineering Founda- 

tion, Sept., 1954, pp. 495-513.  (T1C€203 .C6) 


Translated Title: '"'Sea-Defense Problems -- Success and 
Failure of Some Structures." 


The author analyzes reasons of success or failure of various 
sea defense works. Groins and breakwaters built since 1830 in 
southwest France are discussed. For groins low permeability is 
desirable, while long groins are undesirable. (Text is not trans- 
lated. ) 


Key Words - 1800-1900/1900-1949/1950-1954/Europe/Permeable/Long/ 
Impermeable/ 


"Les Ouvrages de Defense Contre la Mer Sur 5409GRO004 
la Cote Francaise de L'Ocean Entre la Loire 

et la Gironde" 

Blondeau, M., and Baste, M., Proceedings of 

Fifth Conference on Coastal Engineering, 

Council on Wave Research of the Engineering 

Foundation, Sept., 1954, pp. 514-554. 

(TC203 .C6) 


Translated Title: ''Sea-Defence Works of the Atlantic Coast 
between the Loire and Gironde." 


Among the various shore protection structures, groins, their 
purpose and type of groins found along the coast between Loire and 
Gironde are discussed. (Text is not translated.) 


Key Words - Timber/Concrete/Misc-materials/Adjustable/Field/ 


"Observations on the Travel of Shore Material 5409GRO005 
Along a Chalk Foreshore" 

Coultas, H. W., Proceedings of Fifth Conference 

on Coastal Engineering, Council on Wave Re- 

search of the Engineering Foundation, Sept., 1954, 

pp. 381-382. Abstract. (TC203 .C6) 


Groins are discussed in an abstract of a paper published in 


1920 in the Journal of the Institution of Municipal and County 
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Engineers, an English journal. 


Key Words - System/Europe/Concrete/Accretion/Misc-plan/1900-1949/ 


"On the Coastal Groins" 5411GRO001 
Nagai, S., Proceedings of First Conference 
on Coastal Engineering, JSCE, Nov., 1954 


Key Words - Not Annotated/ 


"Concrete Shore Protection" 5500GRO001 
Anonymous, Portland Cement Association, 

Chicago, Illinois, 1955, pp. 3-31. (Brochure) 

(V.F. 1244) 


An illustrated brochure on the use of concrete foreshore pro- 
tection structures deals briefly with erosion and its causes, and 
presents a concise analysis of wave action. Types of seawalls, 
revetments, groins, and jetties are also discussed with regard to 
applicability of various sections of the structures to different 
problems. 


Key Words - Concrete/System/Erosion/Structural-design/Permeable/ 
Geometric-shapes/1900-1949/1950-1954/Single/Impermeable/ 


"Allgemeine Empfehlungen fur den 5500GRO002 
Deutschen Kustenschutz" 


Coastal Commission of North Sea and Baltic 
Sea, Die Kuste, Kiel, West Germany, Vol. 4, 1955, 
pp. 52-61. (GS457.5 .K97) 


Translated Title: ''General Recommendations for German Coastal 
Protection." 


Key Words - Not Annotated/ 


"Hundert Jahre Ktlstenschutz an der Nordsee" 5500GRO003 
Lorenzen, J. M., Die Ktiste, Kiel, West Germany, 

Vole Se Noe 1/2 1955)) pps 8-32  (GB457c5 

.K97) 
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Translated Title: ''Hundred Years of Coastal 
North Sea." 


Key Words - Not Annotated/ 


"What Water Economy Expects from Coastal 
Research" 

Reineke, H., Wasserwirtschaft-Wassertechnik, 
Berlin, Vol. 8, 1955, pp. 249-250. 


Key Words - Not Annotated/ 


"Beach Abrasion by Waves - Reflection on 

Steep Wall Type of Coastal Protective 
Structures" 

Vollbrecht, K., Wasserwirtschaft-Wassertechnik, 
Berlin, No. 8, 1955, pp. 251-257, 333-339 


Key Words - Not Annotated/ 


"Origin and Development of Island Protective 
Works on Norderney" 

Peper, G., Archives Nieders 8, No. 3, 1955- 
1956, pp. 175-196. 


Key Words - Not Annotated 


"Surge and Shore Changes on the West Coast 
Of S vat 

Lamprecht, H., Proceedings of the Testing 

Institute of Hannover, Hannover, Germany, 

No. 8, 1955, pp. 80-136. 


Key Words - Not Annotated/ 


"The Effect of Island Protective Structures 
on Beach Development in West Part of 
Norderney" 

Kramer, J., and Homeier, H., Norderney 


Annual Report, Vol. 6, 1955, pp. 15-38. 


62 


Protection on the 


5500GR0004 


5500GRO0005 


5500GRO0006 


5500GR0007 


5500GRO008 


Key Words - Not Annotated/ 


"Helgoland, History of its Origin and 5500GRO009 
Maintenance of its Harbor Relative to 
Navigation" 


Bahr, M., Yearbook of North Friesian 
Society 30, 1955, pp. 203-218. 


Key Words - Not Annotated/ 


"The Asphalt Groins at Ocean City, 5504GRO001 
Maryland" 


Williams, R. K., Asphalt Institute 
Quanterlve Vols 7) Nos 24 0Aprea O55), 


pp. 6-8. 


Photographs illustrate construction procedures, and design 
criteria for asphalt groins. A subsequent survey of the 33-element 
groin system, constructed in 1954 at Ocean City, showed that the beach 
had built up. 


Key Words - Asphalt/Structural-design/Const-procedures/1950-1954/ 
Impermeable/Low/N. Atlantic/ 


"The Fernandina Beach Groins" 5504GR0002 


Woodson, D. D., Asphalt Institute 
Quarter lye Olle W/meNOW eZ ApireL OSS: 


DS. We 


Eight asphalt groins on Fernandina Beach, Florida, were con- 
structed in 1953 with wood piling reenforcement. One year later the 
system had caused a marked buildup of material. 


Key Words - Impermeable/Timber/Piling/S. Atlantic/Structural-design/ 
1950-1954/Low/Asphalt/ 


"Stability of Beaches" 5504GR0003 
Bruun, P., Shore and Beach, American Shore 

and Beach Preservation Assoc., Vol. 23, 

Now Le Apr) 19555) pp. 2-255" | (2C330) 7 Am3) 


Groins, seawalls, breakwaters, and artificial nourishment are 
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discussed. A figure gives in tabulated format the effects of four 
protective measures under different conditions of the beach. 


Key Words - Adjustable/Artificial-fill/Erosion/Accretion/ 


"Grand Isle, La., Beach Erosion Control 5504GR0004 
Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 132, 84th Congress, lst Session, 

Apr, 1955. 


Key Words - House Document/Not Annotated/ 


"Fair Haven Beach State Park, N. Y., 5504GRO0005 
Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 134, 84th Congress, lst Session, 

Apiye lO 557. 


Key Words - House Document/Not Annotated/ 


"Hamlin Beach State Park, N. Y., Beach 5504GR0006 
Erosion Control Study" 

U. S. Army Corps of Engineers, House 

Document No. 138, 84th Congress, lst 

Session, Apr., 1955. 


Key Words - House Document/Not Annotated/ 


"How to Build a Beach at Economy Prices" 5509GRO001 
Anonymous, Engineering News-Record, McGraw- 

HiwltlPuby ComaVolmmlSStwNo-nlORmSeptracr 

1955, pp. 34-36, 40-41. 


The article describes low, impermeable groins, and states that 
asphalt groins are more economical than comparable timber groins. 
Design, construction, and success of asphalt groins built on the 
coast of Maryland is presented and compared with that of timber groins. 


Key Words - N. Atlantic/Asphalt/Timber/Economics/ Impermeable/Low/ 


Const -procedure/Structural-design/Permeable/Scour/Const- 
problems/Accretion/System/ 
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"City of Kenosha, Wis., Beach Erosion 5509GRO002 
Control Study" 

U. S. Army Corps of Engineers, House 

Document No. 273, 84th Congress, 2nd 

Session, Sept., 1955. 


Key Words - House Document/Not Annotated/ 


"Maryland's Favorite Beach at Ocean City" 5510GRO001 
Hopkins, W. C., Shore and Beach, American 

Shore and Beach Preservation Assoc., Voi. 23, 

Noreen Oct 1955.0 pp. S11 iGiess0i 7 Am3) 


A historical review of shore protection structures and their 
effects at Ocean City is given. In 1954 a 33-element, asphalt groin 
system was built. Structural and mix designs, costs, and construction 
procedures of the asphalt groins are presented. 


Key Words - Haupt/Timber/Permeable/1900-1949/Accretion/N. Atlantic/ 
Impermeable/System/1950-1954/Asphal1t/1955-1959/Const- 
procedure/Const-problems/Economics/High/Low/ 


"Division of Shore Erosion - Ohio" 5510GRO0002 
Kugel, F. 0., Shore and Beach, American ; 
Shore and Beach Preservation Assoc., Vol. 

25rmeNOe 2 OCt., 1955), ppl. 20-25-75 (1C3350 

.Am3) 


Groin construction projects along the Ohio shore of Lake Erie 
including experimental projects are reviewed. Structural design and 
costs of construction are given. 


Key Words - Great Lakes/1950-1954/Timber/Piling/Steel/Economics/ 
Experimental /Field/Rubble-mound/ Impermeable/System/ 


"Coastal Development and Coastal Protection" 5511GRO0001 
Bruun, P., Engineering Progress at the 

University of Florida, Bulletin Series 

NOP LOP VO eno eNO sls sNOVer, 19555 opp 7-50). 

(TC203 .F62v9no011) 


An attempt is made to explain the connection between coastal 


development and coastal protection. Florida has two problems; the 
sea, and property owners at the seashore who often build homes too 


65 


close to the shoreline. The problems involved in beach erosion are 
explained in terms of source and loss of materials. Beach profiles, 
groins, and revetments are discussed. 


Key Words - S. Atlantic/System/Structural-design/Field/Timber/ 
Rubble-mound/Permeable/ Impermeable/T-groins/L-groins/ 
Z-groins/Corner-groins/Misc-plan/Piling/ 


"Asphalt Groins and Jetties" 5511GRO0002 
Asphalt Institute, Asphalt Leads 

the Fight Against Beach Erosion, 

Information Series, No. 94, Nov., 1955, 

PDee aoe Vink 923m Ny/55)) 


Presenting a pictoral review of various groin construction sites, 
this article also gives design specifications, mix design, and con- 
struction specifications for asphalt groins. 


Key Words - Asphalt/Const-procedure/S. Atlantic/Structural-design/ 
N. Atlantic/Impermeable/ 


"The Longitudinal Stability of Beaches" 5511GRO0003 
Hoyle, J. W., and King, G. T., Journal 

of the Institution of Municipal Engineers, 

Londone) Volleis2.9Now Sia) Nov, . 1955 pp als 

191. (GB454 B3H6) 


A brief mention is made concerning the application and basic 
purpose of groins for foreshore stabilization. 


Key Words - Accretion/Misc-plan/Theory/ 


"On the Flow Characteristics in the 5511GRO004 
Vicinity of Groins" 

Shimano, T., Hom-ma, M., and Horikawa, S., 

Proceedings of the Third Conference on 

Coastal Engineering in Japan, JSCE, Vol. 3, 

Nove S19 S52 pp LOS = 202 (C2.0 327 G74'8) 

(Not Translated) 


Key Words - Not Annotated/ 
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"On the Alignment of Coastal Groins" 
Nagai, S., Proceedings of the Second 
Conference on Coastal Engineering in 
JapaneJSCER Noves) L955 spp lo7— wile: 
(TC203 .C748) (In Japanese) 


Key Words - Not Annotated/ 


"On the Effects of Groins" 
Shimano, T., Hom-ma, M., and Horikawa, S., 


Proceedings of the Second Conference on 
Coastal Engineering in Japan, JSCE, Nov., 


1955, pp. 49-56. (TC203 -C748) (In 
Japanese) 


Key Words - Not Annotated/ 


"Some Ideas on the Problem of Research 
in Coastal Dynamics and Model Tests of 
Coastal Protection" 

Bruns, E., Wasserwirtshaft-Wassertechnik, 
Berlin, No. 12, 1956, pp. 387-390. 


Key Words - Not Annotated/ 


"What Happened to Protection of Our Baltic 
Sea Coast?" 

Kolips OF; Wasserwirtschaft-Wassertechnik, 
Berlin, Voler6, No.8, 19565) pp- 229-231. 


Key Words - Not Annotated/ 


"Island Protection on East-Friesian Coast" 


Jansen, T., Hansa, Hamburg, Vol. 93, No. 44/45, 


1956, pp. 2108-2110. 

Key Words - Not Annotated/ 

"Aus den Arbeiten des Kustenausschusses 
Ost" 


Reineke, H., Die Kuste, Kiel, West Germany, 
Vols 5, 19505 jae Sec (GB457.5 .K97) (Not 
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5511GRO005 


5511GRO0006 


5600GRO001 


5600GR0002 


5600GR0003 


5600GR0004 


Translated) 
Translated Title: "Works of the Coastal Commission 


Key Words - Not Annotated/ 


"Flood Protection and Coast Stabilization" 
Leopold Ee) Hutte, Berlin Voll S59 56)5 
pp. 1076-1082. 


Key Words - Not Annotated/ 


"Suitability of Model Tests in Maritime 
Engineering in Harbors, Seaways, and 

Coastal Protection" 

Zschiesche, 0O., Wasserwirtschaft-Wassertechnik, 
Berlin, No. 12, 1956, pp. 383-386. 


Key Words - Not Annotated/ 


"Coastal Changes and Coastal Protection of 
the Island Hiddensee" 
Reinhard, H., Berlin, 1956. 


Key Words - Not Annotated/ 


"Asphalt Groins in U. S. A." 
Peters, A. G., Baumasch und Bautechnik 
5 Woo kil, MOOR oe S/S 


Key Words - Not Annotated/ 


"Behavior of Beach Fill at Ocean City, 
New Jersey" 

Watts, G. M., U. S. Army Beach Erosion 
Board Technical Memorandum, No. 77, 
Reba lO Sos Seppe 


= Easel! 


5600GRO005 


5600GRO006 


5600GRO0007 


5600GRO008 


5602GRO001 


Analysis of beach erosion at Ocean City, New Jersey, led to the 
conclusion that the most suitable plan of protection was artificial 
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placement of suitable sand on the shore and extension of seven existing 
stone groins. A study of the completed project revealed that loss of 
beach fill exceeded the estimated rate because: (1) fill sediment was 
finer-grained than the native sand; (2) shifting of inlet channels and 
bars caused extensive movement of beach material and; (3) the shore- 
line in the project area advanced relative to the adjacent shoreline 

to the southwest. 


Key Words - Rubble-mound/System/Field/Impermeable/Erosion/ 
N. Atlantic/Accretion/ 


"Manitowoc County from Two Rivers to 5602GR0002 
Manitowoc, Wis., Beach Erosion Control 
Study" 


U. S. Army Corps of Engineers, House 
Document No. 348, 84th Congress, 2nd 
Session, Feb., 1956. 


Key Words - House Document/Not Annotated/ 


"Shore of New Jersey from Sandy Hook to 5603GRO001 
Barnegat Inlet, Beach Erosion Control 
Study" 


U. S. Army Corps of Engineers, House 
Document No. 361, 84th Congress, 2nd Session, 
Mar., 1956. 


Key Words - House Document/Not Annotated/ 


"Beach Erosion Control Grand Isle, 5604GRO0001 
Louisiana" 

Myers, H. B., and Theis, A. R., Shore and 

Beach, American Shore and Beach Preservation 

ASSOC VOM 24 Noe Ly sApiinyl OSOemp pO 

22 GhGS30). AMS) 


A series of fourteen timber groins were built at Grand Isle, 
Louisiana to control erosion. Erosion was not checked, and following 
Beach Erosion Board recommendations, hydraulic fill was introduced into 
the system. Preparation procedures are outlined, quantitative figures 
on sand loss and gain, and textural characteristics of the sand are 
given. 
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Key Words - Texas Gulf/Artificial-fill/System/Short/Long/Timber/ 


1950-1954/Impermeable/Erosion/Accretion/ 


"Oceanside, Ocean Beach, Imperial Beach, 
and Coronado, San Diego County, Calif., 
Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House 
Document No. 399, 84th Congress, 2nd 
Session, May, 1956. 


Key Words - House Document/Not Annotated/ 


"Area 9, East River to New Haven Harbor, 
Connecticut, Beach Erosion Control Study" 
U. S. Army Corps of Engineers, House 
Document No. 395, 84th Congress, 2nd 
Session, May, 1956. 


Key Words - House Document/Not Annotated/ 


"Fire Island Inlet to Jones Inlet, Long 
Island, N. Y., Cooperative Beach Erosion 
Control Study" 

U. S. Army Corps of Engineers, House 
Document No. 411, 84th Congress, 2nd 
Session, May, 1956. 


Key Words - House Document/Not Annotated/ 


"Waimea Beach and Hanapepe Bay, Island of 

Kauai, T. H., Beach Erosion Control Study" 
U. S. Army Corps of Engineers, House Docu- 
ment No. 432, 84th Congress, 2nd Session, 

June, 1956. 


Key Words - House Document/Not Annotated/ 


"Interim Report on Asphalt Groins at Ocean 
City, Maryland" 


Anonymous, Beach Erosion Board Interim Report, 
Julbyz 9S 6 pea (Ve enels o OME 56)) 
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5605GRO0001 


5605GRO002 


5605GR0003 


5606GRO001 


5607GRO001 


Study of asphalt structures as shore protection works is a part 
of the Beach Erosion Board's General Investigation Program to evaluate 
the structural and functional effectiveness of shore protective struc- 
tures. The objective of the study of existing asphalt shore struc- 
tures is to compile information on the structural and functional per- 
formance of these structures. A final report will be prepared when 
sufficient data are compiled. 


Key Words - Photographic/System/Field/Impermeable/ 


"Curved Groynes and Foreshore Defence" 5607GRO002 
Rylands, A., Civil Engineering and Public 

Works Review, London, July, 1956, pp. 769- 

ieee (VRE 1989) 


The author states that alternating straight and curved groins in 
a system is superior to an exclusively straight groin system for the 
following reasons: (1) considerable neutralization of wave assault, 
(2) reduction in backwash scour, (3) stoppage of littoral drift, (4) 
reduced sensitivity to changes in wind direction, (5) ability to 
deposit material to leeward, straight onshore, or to windward as 
required for the formation of a uniformly protective beach. 


Key Words - Misc-plan/Low/Timber/Notched/Field/1955-1959/Structural- 
design/ Impermeable/Europe/ 


"Arrangement of Groins on a Sandy Beach" 5609GRO001 
Nagai, S., Journal of Waterways and 

Harbors Division, ASCE, Vol. 82, No. WW4, 

Paper 1063, Sept., 1956, 13 pp. (TC305 

.J3v.2) 


It is an important and difficult problem to arrange groins effec- 
tively for protection against erosion by wave action on a sandy shore. 
This paper presents the relation of groin length, space, and orien- 
tation with respect to the shoreline, direction of wave propagation, 
and breaking point of the breakers. Relationship between wave steep- 
ness and sand transport, and some results of experiments concerning 
special types of groins are also presented. 


Key Words - Scour/Erosion/Accretion/Experimental/Misc-plan/Long/Short/ 
Mode1/Impermeable/Theory/Single/System/Structural -design/ 
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"Timber in the Construction of Sea Defence 5609GRO002 
and River Works" : 

Cotton, K. E., Civil Engineering and Public 

Works Review, London, Sept., 1956, pp. 998- 

LOO WAEAS S020) 


This article presents the author's practical experience in the 
use of timber in sea defense and river works, and offers observations 
concerning merits of timber. 


Key Words - Timber/Europe/Misc-plan/Structural-design/Steel/Permeable/ 
Impermeable/ 


"Impermeable and Permeable Groins" 5700GRO001 
Bruun, P., 1957, Coastal Engineering 

Laboratory, Univ. of Florida, Un- 

published Commentary, 3 pp. (TC535 .B4) 


Author comments on groin adjustability, ruggedness, and perme- 
ability. 


Key Words - Permeable/Adjustable/Impermeable/Misc-plan/ 


"Functions of Groins Fundamental Study 5700GRO002 
on Beach Sediment Affected by Groins (1)" 

Shimano, T., Hom-ma, M., Horikawa, K., 

Sakou, T., Proceedings of the Fourth 

Conference on Coastal Engineering in 

Japan, JSCE 957. appli 1208 

(TC20d .C748) 


This study examines the mechanism of beach deformation and pro- 
vides criteria for the design of a groin. Functions of a groin are 
related to such factors as the characteristics of waves in the surf 
zone, sediment motion by waves and littoral currents, and eventual 
deformation of beach and nearshore topographies. 


In building groins, the angle to the shoreline should be directed 
updrift, and the lengths should be adjusted so the tips will form a 
natural curve merging with the downcoast shoreline. 


Key Words - Scour/Model/Long/Experimental/Impermeable/Erosion/ 
Accretion/ 
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Die Norddstliche Heide Mecklenburgs 5700GRO0003 
Kolp, 0., Veb Deutscher Verlag der 
Wissenschaften, Berlin, 1957, 282 pp. 


Translated Title: '"'The North Heath of Mecklenburg" 


Key Words - Not Annotated/ 


"Provisions for Stabilization and Main- 5700GRO0004 
tenance of Floating Islands of the South 

Coast of German North Sea ...." 

Jansen, T., and Hansen, W., German Report 

of Nineteenth Planc, London, 1957. 


Key Words - Not Annotated/ 


"Construction of a Heavy Dune Cover by 5700GRO005 
Asphalt - Basalt Method on the Island of 

Borkum" 

Braun, W., Bitumen, Heidelburg, 8/9, 1957, 

pp. 176-182. 


Key Words - Not Annotated/ 


"Uferverdnderungen und Ktistenschutz auf 5700GRO006 
Sy1t" 

Lamprecht, H., Die Ktiste, Kiel, West 

Germany Vol. 6, No. 2, 1957, pp. 39-93. 

(GB457 .K97) (Not Translated) 


Translated Title: ''Coastal Changes and Coastal Protection on 
SyAien! 


Key Words - Not Annotated/ 


"Folgerungen aus Untersuchungen uber 5700GRO0007 
Kustenschutzprobleme auf Sylt" 

Rieder, K., Die Kuste, Kiel, West Germany, 

VolksiOnm Nowe 19575. ppaul=2 0 .(GB4AS 7.5 

.K97) (Not Translated) 


Translated Title: "Coastal Changes and Coastal Protection 
Problems of the Island Sylt" 
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Key Words - Not Annotated/ 


"Die Abbruchursachen an der Nordwestkuste 5700GRO008 
des Ellenbogens auf Sylt"' 

Hundt, C., Die Kuste, Kiel, West Germany, 

Vols Op NOs Ay MOSS jon Sass 

GB457.5 .K97) (Not Translated) 


Translated Title: "Causes of Slides on the Northwest Part of 
Sylt" 


Key Words - Not Annotated/ 


"Kustenforschungen im Raum Fehmarn- 5700GRO009 
Nordwagrien" 

Magens, C., Die Kuste, Kiel, West Germany, 

Woks Of, > Woe als OS. joao Glos). 

(GB457.5 .K97) (Not Translated) 


Translated Title: '"'Coastal Researches in the Area of Fehmarn- 
Nordwagrien." 


Key Words - Not Annotated/ 


"Brandungsuntersuchungen an den Kusten 5700GRO010 
von Fehmarn und Nordwagrien" 

Magens, C., Die Kuste, Kiel, West Germany, 

Vol. (6, Noe 7 19573) pp. 40-65: 

(GB457.5 K97) (Not Translated) 


Translated Title: "Surge Investigations on the Coast of Fehmarn 
and Nordwagrien" 


Key Words - Not Annotated/ 


"Effects of Coastal Protective Structures on 5700GRO011 
Sylt" 

Lamprecht, H., Wasserwirtschaft, Stuttgart, 

Vola 7a NO sono Sie 


Key Words - Not Annotated/ 
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"Coastal Protection and Scientific 5700GRO012 
Basis of Research" 

Schmitz, H. P., Wasserwirtschaft- 

Wassertechnik, Berlin, West Germany, 

Vola ReNoe 2), 1957; pp. 64-747 


Key Words - Not Annotated/ 


"Possibilities and Limits for Applica- 5700GR0013 
tion of Asphalt Types of Constructions 

for Coastal Protection" 

Zischer, F. F., Proceedings of the 

Testing Institute of Hannover, No. 12, 

1957. 


Key Words - Not Annotated/ 


"Artificial Restoration of Beaches with 5700GRO014 
Special Regard for Beach Flushing, 

Norderney, 1951-52" 

Kramer, J., Annual Report of Research 

Institute, Norderney, Vol. 9, 1957, 

pp. 107-139. 


Key Words - Not Annotated/ 


"Protection Works on the Mexican Coast: 5701GRO001 
the Creation of Beaches and Dunes" 

Diaz-Marta, M., The Dock and Harbour 

Authority, London, Vol. 37, Nos. 435-436, 

Jan., Feb., 1957, pp. 306-309, 338-340. 


A system of four rubble-mound groins was constructed at Vera Cruz, 
Mexico. Among the various protective structures constructed, these 
groins helped to stabilize the beach. 


Key Words - Rubble-mound/Central America/System/1955-1959/ 


"Chatham, Mass., Beach Erosion Control 5704GRO001 
Study" 

U. S. Army Corps of Engineers, House Document 

No. 167, 85th Congress, lst Session, Apr., 1957. 
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Key Words - House Document/Not Annotated/ 


"Photographs of Compo Beach, Westport, 5705GRO001 
Conn. After Groin Construction and Before 

Fill Placement" 

U. S. Army Corps of Engineers, May, 1957, 

New England Division, Boston, Mass., 

Unpublished Report. (V.F. 1772 5/17/57 

Westport) 


Four 8- by 10-inch oblique aerial photographs show Compo Beach, 
Westport, Conn. after groin construction, but before fill was placed. 


Key Words - Single/Field/Impermeable/Rubble-mound/N. Atlantic/ 
1955-1959/Long/Low/Photographic/ 


"Photographs of Sasco Hill Beach, Fairfield, 5705GRO002 
Conn. After Groin Construction and Before 

Fill Placement" 

U.S. Army (Corps (of Engineers, May, 1957, 

New England Division, Boston, Mass., Un- 

published Report. (V.F. 1772 5/17/52 

Fairfield) 


Three 8- by 10-inch oblique aerial photographs of Sasco Hill 
Beach, Fairfield, Conn., show groins before fill was placed. 


Key Words - Single/Field/Impermeable/Rubble-mound/N. Atlantic/ 
1955-1959/Long/Low/Photographic/ 


"Areas 8 and 11, Saugatuck River to Byram 5705GR0003 
River, Conn., Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 174, 85th Congress, lst Session, 

May, 1957. 


Key Words - House Document/Not Annotated/ 


"Santa Cruz County, Calif., Beach Erosion 5705GRO004 
Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 179, 85th Congress, Ist Session, 
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May, 1957. 


Key Words - House Document/Not Annotated/ 


"Delaware Coast from Kitts Hummock to 5707GRO001 
Fenwick Island, Beach Erosion Control 
Study" 


U. S. Army Corps of Engineers, House Docu- 
ment No. 216, 85th Congress, lst Session, 
July 1957. 


Key Words - House Document/Not Annotated/ 


"Asphalt Groins - Two-year Report" 5708GRO001 
Anonymous, Engineering News-Record, 

McGraw-Hill Pub. Co., Vol. 159, Aug. 22, 

1957, pp. 42-44. 


Asphalt groins were inspected 2 years after construction. In- 
spection showed that the groins had caused accretion of sediment and 
that during at least six hurricanes and many lesser storms they had 
held the beach. 


Key Words - Asphalt/N. Atlantic/Economics/Low/Impermeable/1950-1954/ 
1955-1959/System/Accretion/Erosion/ ; 


"Appendix VI, Humboldt Bay (Buhne Point), -5709GROO01 
Calif., Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 282, 85th Congress, 2nd Session, 

SEOs, UISV6 


Key Words - House Document/Not Annotated/ 


"Florida Coastal Problems" 5712GRO001 
Bruun, P., Gerritsen, F., and Morgan, 

w. H., Proceedings of Sixth Conference 

on Coastal Engineering, Council on Wave 

Research of the Engineering Foundation, 

Dec IOS 7 Epps 465-5095" (12037 C6) 


A short review describes the types of groins used along Florida's 
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shoreline. The authors believe that the best groin for Florida is 
either the low, impermeable, nonadjustable groin or the impermeable, 
adjustable type. 


Key Words - Impermeable/S. Atlantic/Permeable/Adjustable/System/ 
Artificial-fi11/Timber/Concrete/Structural-design/ 


"Some Coastal Engineering Problems in India" 5712GR0002 
dioyulkelicee., Do Won Coils, Gs Wo, ehove! 

Apte, A. S., Proceedings of Sixth Conference 

on Coastal Engineering, Council on Wave 

Research of the Engineering Foundation, Dec., 

IOS 5 05 SlOSSil)s (GQUEZ0s. a(Co)) 


A section of coastline on the southern tip of India was subject 
to increasing amounts of erosion. A breakwater and an 1l-element 
impermeable groin system were constructed as an experiment. Labora- 
tory model experiments were also made. Observation of the structures 
in field and laboratory led to proposed advantageous construction of 
protective structures along other parts of shoreline where erosion 
was eminent. 


Key Words - Experimental/Field/Rubble-mound/System/Misc-plan/ 
Accretion/Asia/Model/Structural-design/Long/Impermeable/ 
Erosion/Scour/ 


"The Origin and Stability of Beaches" 5712GR0003 
Hoyle, J. W., and King, G. T., Proceedings 

of Sixth Conference on Coastal Engineering, 

Council on Wave Research of the Engineering 

Foundation, Dec., 1957, pp. 281-301. 

(TC203 .C6) 


Compression of wet or "'running sand'’ can be produced by correctly 
designed groins, resulting in the stabilization of beaches. According 
to the authors, groins must be impermeable, substantial in construction 
so that they can withstand the longitudinal thrust of stabilized beach 
material, and high and long enough so that beach material will not be 
lost over or around them. 


Key Words - Impermeable/Long/High/Theory/ 


"Palm Beach County from Lake Worth Inlet 5712GR0004 
to South Lake Worth Inlet, Florida, Beach 
Erosion Control Study" 
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U. S. Army Corps of Engineers, House 
Document No. 342, 85th Congress, 2nd 
Session, Dec., 1957. 


Key Words - House Document/Not Annotated/ 


"Biological Help in Coastal Protection" 5800GRO0001 
Bulow, K., Wasserwirtschaft- 

Wassertechnik, Berlin, Vol. 8, No. 2, 

pp. 54-63. 


Key Words - Not Annotated/ 


"Schutz und Entwasserung der Niederungs- 5800GRO002 
gebiete an der Schleswig-Holsteinischen 

Ostseekuste" 

Kannenbert, E. G., Die Kiiste, Kiel, West 

Germany, Vol. 7, No. 1, 1958/1959, pp. 

47-106. (GB457.5 .K97) (Not Translated) 


Translated Title: ''Protection and Drainage of Depressed Areas 
of the Schleswig-Holstein Baltic Sea Coast" 


Key Words - Not Annotated/ 


"Dune Protective Works on Sylt" 5800GRO003 
Lamprecht, H., Bautechnik, Berlin, Vol. 35, 
Nowlin 958iea pp) 6 =—20:- 


Key Words - Not annotated/ 


"Basic Coastal Model" 5800GRO004 
Anonymous, Hydraulics Research 1957, 

Department of Scientific and Industrial 

Research, Her Majesty's Stationery Office, 

London, 1958, pp. 52-54. (TC158 .G7 

G786b) 


Experimental study on groins shows: (1) High, impermeable groins 


closely spaced trapped greatest amount of material; (2) no loss of 
sand occurred if sand built up to the top of the groins; (3) low, 
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widely spaced groins are to be preferred, and (4) permeable groins 
had little influence on longshore transport. 


Key Words - System/Transport-normal/Model/High/Impermeable/Low/Misc- 


plan/Permeable/Rubb1le-mound/Experimental/Erosion/ 
Accretion/ 


Water Economy between North Sea and 5800GRO0005 
Baltic Sea, 1948-58 
Rieder a eandeSuha Hin, akveleelO Sion 


Key Words - Not Annotated/ 


Manuel of Water Economy 5800GRO006 
Press, H., Hamburg, 1958. 


Key Words - Not Annotated/ 


"Swell and Surge as Basis for Planning 5800GRO007 
and Design in Sea Structures and Coastal 
Protection" 


Magens, C., Proceedings of the Testing 
Institute of Hannover, No. 14, 1958. 


Key Words - Not Annotated/ 


"Thames River to Niantic Bay, Conn., 5801GRO001 
Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House 

Document No. 334, 85th Congress, 2nd 

Session, Jan., 1958. 


Key Words - House Document/Not Annotated/ 


"Berrien County, Michigan, Beach Erosion 5802GRO001 
Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 336, 85th Congress, 2nd Session, 

Feb alo S38 
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Key Words - House Document/Not Annotated/ 


"Shore of New Jersey from Sandy Hook To 5802GR0002 
Barnegat Inlet, Beach Erosion Control 
Study" 


U. S. Army Corps of Engineers, House Docu- 
ment No. 332, 85th Congress, 2nd Session, 
Rebey OSS). 


Key Words - House Document/Not Annotated/ 


"Feeder Beaches and Groins Restore Presque 5803GRO001 
Isle Peninsula" 

Omstead, L. W., and Lynde, G. A., Civil 

Engineering, ASCE, Vol. 28, No. 3, Mar., 

OSS eppewli72 175. 


. Since 1819 Presque Isle Peninsula, Pennsylvania, has been subjected 
to increasing amounts of erosion. A program involving placement of 
fill, and construction of bulkheads and groins was started in 1955 to 
restore the peninsula and combat erosion. 


Key Words - Erosion/Great Lakes/Artificial-fill/System/Field/ / 
Experimental/Steel/Misc-plan/Concrete/Economics/1955-1959 


"South Kingstown and Westerly, R. I., 5809GRO001 
Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House 

Document No. 30, 86th Congress, Ist 

Session, Sept., 1958. 


Key Words - House Document/Not Annotated/ 


"An Experimental Study on the Effect of 5810GRO001 
Coastal Groins" 

Horikawa, K., and Sonu, C., Coastal 

Engineering in Japan, Committee of 

Coastal Engineering, JSCE, Vol. 1, Oct., 

1958,pp.) 59-742 (TE203) . C652) 


This report was not designed to present design formula for groins, 
but points out that flow patterns in the vicinity of groins are far 
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more complicated than has generally been realized. Along with 
analysis of flow patterns, characteristics of sand movement around 
groins are discussed. 


Key Words - Erosion/Scour/Accretion/Impermeable/Permeable/Low/ 
Adjustable/Misc-plan/System/Experimental/Model/Single/ 
Theory/ 


"Summary Statement Concerning Importance 5810GR0002 
of a Groin Design Criterion" 

Wicker, C. F., Seminar on Groins at 

Princeton, N. J., ASCE Sponsored, Oct., 

1958, 2 pp., Unpublished. 


At the updrift lip of an inlet or at the updrift side of a sub- 
marine canyon, it is desirable to trap and conserve all of the supply 
of sand. To do this, a groin must be long, high, and impermeable. 
Writer believes that these are the only situations where such a 
structure is desirable. 


Key Words - Impermeable/Structural-design/Erosion/Accretion/High/ 
Long/Low/ 


"Motion of Sand Particles Between Groins" 5812GRO001 
Nagai, S., and Kubo, H., Journal of Water- 

ways and Harbors Division, ASCE, Vol. 84, 

No. WWS, Paper 1876, Dec., 1958, 28 pp. 


Experiments on the motion of sand particles between groins were 
performed in a fixed basin to compare with the results of groins in 
a movable bed. The comparison proved that both results were in com- 
paratively good agreement. Experimental results were found for 
beaches without groins, with single groins, with a groin system, 
with various groin spacing, and different angle of wave incidence. 


Key Words - Experimental/Single/System/Theory/Misc-plan/Model/ 
Impermeable/ 


"Protecting Our Shore Line" 5812GRO0002 
Brater, E. F., Consulting Engineer, Vol. 
I Noo 5 WxCa 5 MOSS. ies QASCK 


Among various shore protection methods, author briefly discusses 
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groin systems, maintaining that they should be impermeable. Spacing 
and length of groins are considered. 


Key Words - Great Lakes/Rubble-mound/Timber/Impermeable/Low/Field/ 
High/Short/Artificial-fi11/System/ 


"Model Investigations of Harbor Inlet 5900GRO001 
Silting" 

Blau, E., Wasserwirtschaft-Wassertechnik, 

Berlin, Voll: 951959), pp. 2442251. 


Key Words - Not Annotated/ 


"Groins with Asphalt Grout in Fast 5900GRO002 
Friesian Coast Region" 

Jansen, T., Bitumen, Heidelburg, No. 3, 

T1959) 


Key Words - Not Annotated/ 


"Littoral-Drift Problem at Shore-Line 5900GRO0003 
Harbors" 

Johnson, J. W., Transactions of the 

American Society of Civil Engineers, 

Vola Aem Paper Now 29925) 1959) "pp 

525-555. 


Structures protecting California's harbors have interrupted the 
littoral drift. These structures often act as complete barriers 
causing sediment to be trapped. Examples are Santa Barbara, Camp 
Pendleton, and Santa Monica. 


Key Words - California/Accretion/Field/ 


"Receding of Shoreline at Cochin by Groynes 5900GRO0004 
and a Seawall" 

Anonymous, 1959, Central Water and Power 

Research Station Poona, Poona, India, 

Annual Research Memoirs, Ministry of Irrigation 

and Power, pp. 283-287. (TC158 .14 139a) 
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Effects of a 10-element groin system near Cochin, India during 
1956-1957 are discussed. 


Key Words - System/Asia/1955-1959/1950-1954/Impermeable/ 


"Sea Defence Groynes" 5900GRO005 
Oliver, A. C., and Richardson, H., 

Timber Development Association, London, 

ISSO 


Key Words - Not Annotated/ 


Cultivated Land Conservation and 5900GRO0006 
Reclamation 
Press, H., Berlin and Hamburg, 1959. 


Key Words - Not Annotated/ 


"Better Jetty for Less Money" 5903GRO001 


Reed, T. M., Municipal Construction, 
Mase lO SOs (VES ORS //S9)) 


Asphalt-coated, corrugated, metal sheets were used to construct a 
jetty at Savannah Beach, Georgia. Use in the construction of groins 
is promoted. 


Key Words - Asphalt/Steel/S. Atlantic/1955-1959/Const-procedure/ 
Economics/ 


"Coastal Engineering Study at Pompano 5903GR0002 
Beach" 

Bruun, P., Mar., 1959, Unpublished Report 

Prepared for the City of Pompano Beach, 

Florida, Coastal Engineering Laboratory, 

University of Florida, Gainesville. 

(DE23325) 5 E64) 


The coastal protection situation (1959) at Pompano Beach, Florida, 
including groin structures is discussed. 


Key Words - Impermeable/Short/Adjustable/High/Low/Erosion/Accretion/ 
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"Generalities on Coastal Processes and 5903GRO003 
Protection" 

Schijf, J. B., Journal of the Waterways 

and Harbors Division, ASCE, Vol. 85, No. 

WWI Peele Mar eel 959 ppe, las 


The engineering basis of coastal protection is discussed with 
emphasis on the Netherlands seacoast. The paper supports a shift 
in the old philosophy of protection by groins and seawalls to a new 
philosophy of protection by sand fill. 


Key Words - System/Low/Terminal/Artificial-fill/Europe/ 


"Unfinished Business - New Jersey Groin 5904GRO0001 
Project Stalled by Winter" 


Anonymous, Asphalt Institute Quarterly, 
Apr 959),uppe7—8 18 (VIF 9280459) 


Three types of structural designs used in the construction of 
asphalt groins are presented along with a commentary on construction 
procedures. 


Key Words - Low/Structural-design/Const-procedure/S. Atlantic/ 
N. Atlantic/Impermeable/Asphalt/ 


"Behavior of Sand-Asphalt Groins at 5905GRO0001 
Ocean City, Maryland" 
Jachowski, R. A., U. S. Army Beach Erosion 


Board Miscellaneous Paper, No. 2-59, 
Washineton, De C2, May, 1959. . (BEB M.P. 2-59) 


Maryland north from Ocean City to Delaware has had a history of 
erosion over the past century. In 1954 and 1955 the Maryland State 
Roads Commission desired to stabilize this shore, and with limited 
funds available decided to experiment with sand-asphalt construction 
for a groin system. Construction procedure, the behavior of the beach 
and groins are discussed; illustrative and photographic coverage in- 
cluded. Subsequent surveys showed that the groins were repeatedly 
undermined and settled or were destroyed. Net effect of the entire 
groin system at the end of 3 years was negligible. 


Key Words - 1950-1954/1955-1959/Asphalt/Field/System/Low/Impermeable/ 


N. Atlantic/Erosion/Misc-plan/Scour/Accretion/Const- 
procedure/Structural-design/ 
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"Laboratory Study of the Effect of Groins 5906GRO001 
on the Rate of Littoral Transport: Equip- 

ment Development and Initial Tests" 

Savage, R. P., U. S. Army Beach Erosion 

Board Technical Memorandum, No. 114, June, 

19 59RS SOs pps 


Waves were generated to impinge obliquely on a sand beach in an 
outdoor wave test basin. Longshore movement of sand due to wave 
action, with and without groins, was measured. Procedures and equip- 
ment for trapping, measuring and transporting entrapped sand to the 
updrift end of the beach are described. Test results, such as cumula- 
tive weight of sand movement relative to test duration, relative 
weight of sand trapped in different profile zones and physical changes 
to profile and bottom contours, are graphically presented. Rate of 
sand movement relative to applied wave energy is compared with values 
obtained by other investigators. Rates determined from small-scale 
laboratory data fall below an extrapolated curve derived from data 
from field tests. No positive conclusions are drawn; further testing 
is underway. 


Key Words - Experimental/Model/System/ERosion/Accretion/ Impermeable/ 


"Shore of New Jersey - Barnegat Inlet to 5908GRO001 
Cape May Canal, Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 208, 86th Congréss, lst Session, 

AUGET. O59 


Key Words - House Document/Not Annotated/ 


"Shore Between Pemberton Point and Cape 5910GRO001 
Cod Canal, Mass., Beach Erosion Control 
Study" 


U. S. Army Corps of Engineers, House Docu- 
ment No. 272, 86th Congress, 2nd Session, 
Oct 1959" 


Key Words - House Document/Not Annotated/ 


"Coast Erosion and Defence" 6000GRO001 
Russell, R. C. H., Department of Scien- 
tific and Industrial Research Hydraulics 
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Research Station, London, Hydraulics 
Research Paper, No. 3, 1960, 14 pp. 
@GlsG7p No. 3) 


Among nine questions and answers on coast erosion and defense, 
these are especially pertinent to groins: (1) how should the de- 
signer decide whether or not groins are desirable in a particular 
case, and how should he decide on the spacing, length, height, profile, 
and orientation? (2) what are the relative merits of permeable and im- 
permeable groins? (3) what causes lee side scour, and how should the 
problem be dealt with by the designer of sea defenses? 


Key Words - Model/Experimental/Europe/Accretion/Misc-plan/Low/Short/ 
System/Erosion/Scour/Artificial-fill1/Mobbs/Permeable/ 
Impermeable/1960-1964/ 


"Protection of the West Beach of Sylt 6000GRO0002 
Island by Flat Groins" 

Zischer, F. F., Bitumen, Heidelberg, No. 

SY79ee1960),, p. 190: 


Key Words - Not Annotated/ 


"Wessagussett Beach, Weymouth, Mass." 6002GRO001 
U. S. Army Corps of Engineers, House 

Document No. 334, 86th Congress, 2nd 

Session, Feb., 1960. 


Key Words - House Document/Not Annotated/ 


"A Contractor Battles the Tides" 6004GRO001 
Eastburn, H. C., Shore and Beach, 

American Shore and Beach Preservation 

NSSOCHu VOI. 26, No. 1 Apr. 1960), 

p. 29. (TC330 .Am3) 


Repair and extension of groins at Bethany Beach, Delaware, were 
undertaken by a low-bid company. Construction procedures and cost of 
construction are presented. 


Key Words - N. Atlantic/Artificial-fill/System/Erosion/Timber/Steel/ 


Rubb le-mound/Economics/Const-procedure/Maintenance/1955- 
1959/1960-1964/Impermeable/Accretion/ 


87 


"Scale Effects in Models with Littoral 6008GRO001 
Sand-Drift" 

Reinalda, R., Proceedings of Seventh 

Conference on Coastal Engineering, 

Council on Wave Research of the Engineer- 

ing Foundation, Aug., 1960, pp. 318-325. 

(TE20 58566) 


Erosion problems around the Thyboron Channel on the west coast 
of Denmark were studied in models. Analogs and differences between 
actual field history and model studies of erosion and accretion due 
to groin construction are presented. 


Key Words - Model/Experimental/Field/Erosion/Accretion/Scour/Const- 
problems/1900-1949/Europe/Long/1960-1964/ 


"The Development of Coastal Profiles on 6008GRO0002 
a Receding Coast Protected by Groynes" 

Sorensen, T., Proceedings of the Seventh 

Conference on Coastal Engineering, ASCE, 

Aug., 1960, Vol. 2, pp. 836-846. 

(GKEZW)ss, a5) 


This paper analyzes the longshore sand transport by waves and 
currents on natural coasts outside the breaker zone. A tentative 
expression for the transport capacity is established and applied to 
the problem of the effect of groins on the development of the coast 
profiles. It is shown that results are consistent with observed 
development of the Danish North Sea Coast at Thyboron, which has been 
protected by groins and closely observed for 60 years. 


Key Words - Theory/Field/System/Transport-normal/Europe/Erosion/ 


"Shoreline Advancement by Sea Wall and 6008GRO0003 
Groynes at Cochin" 
Hiranandani, M. G., and Gole, C. V., 


Proceedings of the Seventh Conference on 


Coastal Engineering, Vol. 2, Aug., 1960, 
pp. 860-871. (TC203 .C6) 


This report on the groins and seawall at Cochin, India, presents 
the following conclusions: (i) Groins 200 feet long are to be pre- 
ferred to groins 150 feet long. (ii) Spacing between groins should 
not exceed three times the groin length. (iii) Heavy stones, used as 
seawall armor on a core of smaller stones, result in decreased rate of 
maintenance. (iv) Piles at toe of seawall do not give extra protection 
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to the seawall. (v) Inclined groins do not commend themselves for 
adoption on this coast. 


Key Words - Rubble-mound/Piling/Permeable/Impermeable/System/Misc- 
plan/Const-procedure/Erosion/Short/Accretion/1955-1959/ 
Field/Model/ 


"Coastal Protection Works and Related 6008GRO0004 
Problems in Japan" 

Hom-ma, M., and Horikawa, K., Proceedings 

of the Seventh Conference on Coastal 

Engineering, Council on Wave Research of 

the Engineering Foundation, Aug., 1960, 

pp. 904-950. (7TC203 .C6) 


This extensive discussion of coastal engineering in Japan in- 
cludes a survey of the types of protective works, including groins. 


Key Words - Asia/Field/Concrete/Short/ 


"Beach-Rehabilitation by use of Beach 6008GRO005 
Fills and further Plans for the Protection 

of the Island of Norderney" 

Kramer, J., Proceedings of the Seventh 

Conference on Coastal Engineering, ASCE, 

Aug., 1960, Vol. 2, pp. 847-859. 

(TC203 .C6) 


This paper discusses the placement of artificial nourishment on 
a heavily groined beach on the island of Norderney, Germany. Changes 
in beach profiles are given following the 1951-1952 filling operation. 
Also presented is a plan for future fill operations. 


Key Words - System/Srosion/Artificial-fill/Field/Europe/1950-1954/ 


"San Diego County, Calif., Appendix IV, 6009GRO001 
Phase 2, Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 456, 86th Congress, 2nd Session, 

Sept., 1960. 


Key Words - House Document/Not Annotated/ 
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"Design and Construction of the Seal 6010GRO001 
Beach Groin" 

Nicol, F. E., Shore and Beach, American 

Shore and Beach Preservation Assoc., 

Wolls 285 NOs Bp Ocks5 ISOS do 24=2O. 

(TC330 .Am3) 


Due to increased deterioration of Seal Beach, California, state 
and federal aid was recommended by the Corps of Engineers. A single 
groin, deemed the most economical solution, was constructed. 


This concise, though comprehensive, article presents the struc- 
tural design, constructive procedure, and an especially pertinent 
conclusion enumerating construction and engineering problems. 


Key Words - Single/Impermeable/Concrete/Artificial-fill/Structural- 
design/Erosion/Const-procedure/Accretion/Timber/Piling/ 
Const-problems/California/1955-1959/1960-1964/Field/ 


"Coastal Protection in Massachusetts" 6010GRO002 
MacKinnon, R. B., and Hannon, J. R., 

Shore and Beach, American Shore and Beach 

PresemvatvonyANssoc.,  VoOleeZc. NO e2nn OGte. 

1960, pp. 37-38. (TC330 .Am3) 


Spur groins constructed normal to jetties on the updrift side 
near the low water line were successful in stopping scour along the 
jetties. In a short time, the foreshore built out to where the spur 
was placed. Author points out these groins may not be a solution for 
all similar instances. 


Key Words - Rubble-mound/Erosion/Accretion/Impermeable/Misc-plan/ 
N. Atlantic/Field/1960-1964/Short/Scour/Spur/ 


"Uber den Einfluss von Strandbuhnen auf 6100GRO001 
die Sandwanderung an Flachkusten" 

Gutsche, H., Mitteilungen des Franzius- 

Institus fur Grund-un Wasserbav der Tech- 

nischen Hochschule Hannover, Vol. 20, 

1961, pp: 74=211. 


Translated Title: '"'On the Influence of Groins on Sand Movement 
along Low-Lying Coasts" 


Key Words - Not Annotated/ 
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"A Scientific Basis for Design of Groyne 6100GRO002 
Systems" 
Hovde, Ji Wa, and King, “G. T., the Surveyor, 


and Municipal and County Engineer, London, 
Wolls | 1ZOp MOSS ps Ol =o7ile 


Key Words - Not Annotated/ 


"Sea Defence Groynes - 4" 6101GRO001 
Oliver, A. C., Civil Engineering, London, 
Woll, 565 NOs OS4R dimnig sy WOO pon 790s 


Key Words - Not Annotated/ 


"Lake Erie Shore Line from the Michigan- 6101GRO002 
Ohio State Line to Marblehead, Ohio, Beach 

Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 63, 87th Congress, lst Session, 

Janes 9 Oy. 


Key Words - House Document/Not Annotated/ 


"Behavior of Beach Fills in New England" 6102GRO001 
Perdikis, H. S., Journal of the Waterways 

and Harbors Division, ASCE, Vol. 89, No. 

WW1, Paper No. 2744, Feb., 1961. 


A study of behavior of fills placed on 10 New England beaches is 
presented. Quantitative determinations of changes in volumes of the 
fill, high and low water shoreline positions, and slopes were made. 
Groins, single and in systems, were built to help retain fill. 


Key Words - N. Atlantic/Artificial-fill/Impermeable/Rubble-mound/ 
Erosion/Accretion/Single/System/Field/ 


"Groins on the Shores of the Great Lakes" 6105GRO001 
Lee, C. E., Journal of the Waterways and 

Harbors Division, ASCE, Vol. 87, No. WW2, 

Paper 2819), May, 1961, pp. 89-111. 


Groins are not a cure-all for shore erosion problems; faulty de- 
sign or misplacement can create additional problems or increase exist- 
ing problems. This comprehensive paper summarizes data on existing 
groins, changes in lake levels, other processes, notes on design of 
groins for the Great Lakes, and some indication of research and costs. 
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Key Words - Great Lakes/Permeable/Impermeable/Concrete/S. M. Wood/ 
Timber/Stee1/Piling/Rubble-mound/Misc-plan/Geometric- 
shapes/System/T-groins/Scour/Economics/Field/1960-1964/ 


Structural-design/ 


"Palm Beach County, Florida, from Martin 
County Line to Lake Worth Inlet and from 
South Lake Worth Inlet to Broward County 
Line, Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 164, 87th Congress, lst Session, 
May, 1961. 


Key Words - House Document/Not Annotated/ 


"New Jersey Coast of Delaware Bay from Cape 
May Canal to Maurice River, Beach Erosion 
Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 196, 87th Congress, Ist Session, 
June, 1961. 


Key Words - House Document/Not Annotated/ 


"Amelia Island, Florida, Beach Erosion 
Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 200, 87th Congress, lst Session, 
June, 1961. 


Key Words - House Document/Not Annotated/ 


"Coast Protection -- Groynes" 


Hoyle, JauWe, and KingesiG. ay. Journal lof the 
Institution of Municipal Engineers, Vol. 88, 


Noo re Tuner eo Gu: 


Key Words - Not Annotated/ 


"A Study of Groins and Their Function as 
Hydraulic Structures" 
Pretious, E. S., and Vollmer, E., Technical 
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6105GRO0002 


6106GRO0001 


6106GR0002 


6106GRO0003 


6107GRO001 


Note No. 35, Department of Civil Engineer- 
ing, University of British Columbia, Van- 
couver, Canada, July, 1961. (TC426.B2tn) 


In a systematic laboratory model study of groin structures, 
lengths, crest heights and slopes, shapes and slopes of groin heads, 
side slopes. ratios of groin spacings to lengths, ratios of crest 
heights to water depths, angles of inclination to the waterline, 
and various degrees of permeability of groins were investigated. All 
results are fully illustrated and qualitative. 


Key Words - Experimental/Model/Terminal/System/Scour/Erosion/ 
Accretional/Shoaling/Structural-design/Single/Misc-plan/ 
T-groins/Long/Short/Permeable/Impermeable/L-groins/Theory/ 


"Behavior of Beach Fill and Borrow Area 6108GRO0001 
at Prospect Beach, West Haven, Connecticut" 

Vesper, W. H., U. S. Army, Beach Erosion 

Board Technical Memorandum, No. 127, Aug., 

NOG EZSe ppl 


Comparative survey and sample data are analyzed to determine 
behavior of beach fill obtained from an offshore borrow source. A 
groin system and feeder beach were also included in the project. The 
project has provided a protective beach over a 3-year period equal to 
or greater than minimum dimensions required. Average annual losses 
have been about 13,000 cubic yards per year, and the feeder beach has 
performed satisfactorily. Size and sorting characteristics of the fill 
material are shown to have been suitable, using Krumbein's method of 
computed composite curves. Borrow sources, although only 1,000 feet 
offshore, were suitable for local wave conditions, and shoaling thereof 
has been limited to silty material. Annual costs have been about $3.00 
per linear foot of shore protected. The groins are effective and have 
probably reduced fill losses to a degree justifying their construction. 


Key Words - N. Atlantic/System/Misc-plan/Accretion/Economics/Rubble- 
mound/ Impermeable/Field/Low/Long/1955-1959/ 


"Groins on the Shores of the Great Lakes" 6111GRO0001 
Rayner, A. C., and Rector, R. L., Journal 

of the Waterways and Harbors Division, ASCE, 

VoleS\/INOmnNWAS Nove (oO GIR pamsi7e 


The authors state that use of permeable groins is not warranted 


along the Great Lakes because of the deficiency of littoral drift 
along those shorelines. This short article provides insight on groin 


93 


costs, length, and percentage of permeable to impermeable groins on 
the Great Lakes. 


Key Words - Permeable/Impermeable/Short/Long/Economics/Great Lakes/ 
Artificial-f111/1960-1964/ 


"The Selsey Coast Protection Scheme" 6112GRO001 
Duvivier, J., Journal of the Institution 

of Civil Engineers, London, Vol. 20, Dec., 

1961, pp. 481-506. (TC257 .D2) 


Because of threatening erosion or inundation or both, a scheme 
was undertaken to construct protective structures, including groins, 
on the coast east and west of Selsey Bill, England. This paper gives 
the history of erosion, trends of littoral transport and currents, 
sediment supply sources, scheme of protective works, and results after 
construction. 


A new type of articulated groin built with transverse and longi- 
tudinal flexibility is discussed, and its satisfactory performance 
noted. Measures taken to combat erosion beyond the terminal groin 
are presented. 


Key Words - Terminal/Concrete/System/Europe/Piling/Accretion/Erosion/ 
Field/Timber/1950-1954/1955-1959/1960-1964/Impermeable/ 
misc-plan/Structural-design/Scour/Maintenance/ 


"Beach Erosion and Protection Works in 6112GRO0002 
Imazu-Sakano Beach" 

Kubo, M., and Iwasa, N., Coastal Engineer- 

ing in Japan, JSCE, Vol. 4, Dec., 1961, 

pp. 103-114. 


This article presents the design of protective structures includ- 
ing T-groins constructed of concrete hexa-leg blocks at Imazu-Sakano 
Beach, Japan. 


Key Words - Impermeable/Asia/Concrete/T-groins/Transport-normal/ 


Structural-design/Misc-plan/System/Economics/Geometric- 
shapes/ 


"Photographs of Sarasota County, Florida, 6200GRO001 
Showing Groin Installation" 
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Budd, W., 1962, Unbound collection. (V.S. 1772) 


Photos show a Sarasota County, Florida beach before and after 
construction of Budd dog-bone groins, 1961-1962. 


Key Words - Budd/Photographic/S. Atlantic/Permeable/ 


"Behavior of Beach Fills in New England" 6200GRO002 
Perdikis, H. S., Transactions of the 

American Society of Civil Engineers, Vol. 

IZ7EePart] 45 Paper No. 3337, 1962, pp. 

292-328. 


A study of the behavior of fills placed on 10 New England beaches 
is presented. Quantitative determinations of changes in volumes of 
the fill, high and low water line positions, and beach slopes were 
made. The groins, in systems and singly, were either pre-existing or 
burlthto help*retain the £111. 


Key Words - N. Atlantic/Artificial-fill/Impermeable/Rubble-mound/ 
Erosion/Accretion/Single/System/Field/ 


"Groynes as Barriers to Movement of Beach 6200GRO0003 
Material" 
Hoyle, J. W., and King, G. T., The Surveyor, 


and Municipal and County Engineer, London, 
Volyal2 W962) pp. 601-60! 


Key Words - Not Annotated/ 


"Belle Pass to Raccoon Point, Louisiana, 6202GRO001 
Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 338, 87th Congress, 2nd Session, 

Feb. , 1962. 


Key Words - House Document/Not Annotated/ 


"Asphalt Groins" 6204GRO001 
Asphalt Institute, Asphalt in Hydraulic 

Structures, 3rd ed., Manual Series No. 12, 

Apr., 1962, pp. 95-103. (TN853 .A4) 
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Structural design features and modes of construction are pre- 
sented. 


Key Words - Asphalt/Low/Short/Const-procedure/Structural-design/ 
Impermeable/ 


"Use of Concrete for Shore Protection" 6204GR0002 
Sellner, E. P., Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 

30, No. 1, Apr., 1962, pp. 18-24. 

(TC330 .Am3) 


A general discussion of groins is included in this article. 
Groin design, purpose, spacing and length are discussed. Decision 
factors as to whether or not to use groins are presented. 


Key Words - Impermeable/Permeable/Concrete/Great Lakes/Structural- 
design/Geometric-shapes/Single/Field/Erosion/Accretion/ 
1960-1964/ 


"Asphalt in Beach Erosion Control 6204GRO0003 
Structures" 

Smith, D., Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 

30, No. 1, Apr., 1962, pp. 31-34. 


Hot-mix asphalt concrete specifications for groins are discussed. 
Examples of a typical cross-section and plan are given. Suggested 
construction procedures and basic considerations for asphaltic groin 
design are presented. 


Key Words - Asphalt/Low/Short/Const-problems/Misc-plan/Structural- 
design/N. Atlantic/Const-procedures/1960-1964/Impermeable/ 


"Coast Protection - Groyne Systems" 6204GR0004 
Hoyle, J. W., and King, G. T., Surveyor 

and Municipal and County Engineer, London, 

Vol. 121, No. 3647, Apr., 1962, pp. 575- 

579. (TC535 .H9) 


Relationship between high water lines, groin spacing, and profile 
of a groin system is demonstrated experimentally. The results of this 
procedure were used in the construction of a groin system on the 
Norfolk coast, England. 
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This article suggests that design criteria for groin systems 
can be determined through experimental analysis. The design of a 
groin system should be carried out in two operations, that relating 
to the spacing and lcoation upon the plan, and that relating to the 
shape and levels of the profile. 


Key Words - Experiment /Theory/Field/Europe/System/Permeable/High/ 
Low/Short/Long/Structural-design/Impermeable/Accretion/ 
Erosion/1955-1959/1960-1964/ 


"Virginia Beach, Virginia, Cooperative 6204GRO0005 
Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 382, 87th Congress, 2nd Session, 

Apr., 1962. 


Key Words - House Document/Not Annotated/ 


"Shore of Sheffield Lake Community Park, 6205GRO001 
Ohio, Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 414, 87th Congress, 2nd Session, 

May, 1962. 


Key Words - House Document/Not Annotated/ 


"Carolina Beach and Vicinity, North 6205GRO002 
Carolina" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 418, 87th Congress, 2nd Session, 

May, 1962. 


Key Words - House Document/Not Annotated/ 


"Shore of the State of New Hampshire 6205GRO0003 
Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 416, 87th Congress, 2nd Session, 

May, 1962. 


Key Words - House Document/Not Annotated/ 
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"A Model Study of the Behavior of Beaches 6206GRO001 
and Groynes"' 

Kemp, P. H., Journal of the Institution 

of Civil Engineers, London, Vol. 22, 

19625 pp LO 20S a GlESS5.))K4)) 


This paper reviews factors which influence the shape of the 
natural shoreline in the absence of groins. A series of model experi- 
ments is then described; three types of impermeable groins were sub- 
jected to a cycle of accretion, depletion, and recovery, under the 
action of waves of different characteristics. Attention is drawn to 
the effect of the alignment and type of groin on the rate of longshore 
transport, littoral currents, scour, and shoreline orientation. Each 
arrangement of the groins is seen to possess characteristic advantages 
and disadvantages which can influence the choice of groin and its 
alignment in given circumstances. Within the limitations of ‘the groin 
experiments it would seem that the shoreline orientation and rate of 
longshore transport can be varied by modifications to groin type and 
alignment. Shoreline reorientation can reduce the littoral current 
and consequently reduce the scour. By an appropriate choice of groin 
type and alignment, it should be possible to orient the shoreline in 
such a way that the effects of storm attack are reduced. 


Key Words - Experimental/Model/Accretion/ERosion/Transport -normal/ 
Scour/Structural-design/High/Low/System/Long/Short/ 
Impermeable/ 


"Coast of Southern California - Special 6206GRO0002 
Interim Report on the Ventura Area, 

Cooperative Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 458, 87th Congress, 2nd Session, 

June, 1962. 


Key Words - House Document/Not Annotated/ 


"Raritan Bay and Sandy Hook Bay, New Jersey" 6206GRO0003 
U. S. Army Corps of Engineers, House Docu- 

ment No. 464, 87th Congress, 2nd Session, 

June, 1962. 


Key Words - House Document/Not Annotated/ 


"The Nearshore Movement of Sand at Durbin" 6207GRO001 
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Kinmont, A., U. S. Army Beach Erosion 
Board Bulletin, Vol. 16, July, 1962, 
pp. 22-23. (BEB Vol. 16) 


The impermeability of groins at Durbin, South Africa, have caused 
sand at their ends to be eroded. Due to an increase of water depth 
at their ends, the normal gradients of the beach have been disturbed. 
Instead of accumulating on the southern face of the groin - the littoral 
transport being northerly - the sand is forming a central spit, while 
the areas on both sides of the groins are being severely eroded. 


Key Words - Africa/Field/Erosion/Accretion/ Impermeable/System/ 
1950-1954/1955-1959/Scour/ 


"The Protection and Preservation of the 6207GRO002 
Atlantic Shore Front of the State of 
New York" 


Anonymous, Final Report, July, 1962, State 
of New York Temporary State Commission on 
Protection and Preservation of the 
Atlantic Shore Front. 


Recurring hurricanes and seasonal storms have caused destruction 
along the Atlantic shoreline of New York State. Shore protection 
measures, including groin systems, are reviewed. 


Key Words - System/Photographic/N. Atlantic/Erosion/Accretion/ 


"Aerial Photographs, Plum Island, 6208GRO0001 
Massachusetts" 

U. S. Army Corps of Engineers, Aug., 1962, 

New England Division, Unpublished Report. 

QE nwl772) 28/62) 


Seventeen 8- by 10-inch oblique aerial photographs showing the 
August 1962 condition of the Plum Island jetty and a four-component 
rubble-mound groin system. 


Key Words - N. Atlantic/Photographic/Field/System/Rubble-mound/ 
Impermeable/1960-1964/ 


"San Juan, Puerto Rico, Beach Erosion 6209GRO001 
Control Study" 
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U. S. Army Corps of Engineers, House 
Document No. 575, 87th Congress, 2nd Session, 
Sept., 1962. 


Key Words - House Document/Not Annotated/ 


"Fort Macon - Atlantic Beach and Vicinity, 6209GRO0002 
North Carolina" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 555, 87th Congress, 2nd Session, 

Sept., 1962. 


Key Words - House Document/Not Annotated/ 


"Clark Point, New Bedford, Massachusetts, 6209GRO003 
Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 584, 87th Congress, 2nd Session, 

Sept; 1962): 


Key Words - House Document/Not Annotated/ 


"Beach Erosion Control Report on Cooperative 6209GRO0004 
Study of Virginia and Biscayne Keys, Florida" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 561, 87th Congress, 2nd Session, 

Sept., 1962. 


Key Words - House Document/Not Annotated/ 


"Sheet Steel Piling for Shore Protection 6210GRO0001 
Structures" 

Hickey, R. E., Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 

SOR No: 27, Oct. e962 ppre 18 —22% 


Design and examples of shore protection sturctures, including 
groins, constructed with sheet steel piling are presented. Some 
structures are built with a combination of materials. For instance, 
parallel walls of sheet steel piling may be filled with rock and 
capped with concrete. 
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Key Words - Steel/Piling/Misc-plan/Concrete/Rubble-mound/Great Lakes/ 
Structural-design/Impermeable/ 


"San Gabriel River to Newport Bay, Orange 6210GRO002 
County, California, Appendix V, Phase II, 

Beach Erosion Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 602, 87th Congress, 2nd Session, 

Oct el962) 


Key Words - House Document/Not Annotated/ 


Review of Beach Erosion and Storm Tide 6211GRO001 
Conditions in Florida 1961-1962" 

Bruun, P., Morgan, W. H., and Purpura, J. A., 

Engineering Progress at the University of 

Elonidas Vols 16, No. 11, Tech. Progress 

Report No. 13, Nov., 1962, Florida Engineer- 

ing and Industrial Experiment Station, 

Gainesville, 104 pp. (TC203 .F62 V. 16 

no. 11) 


A pictorial review of erosion and Florida beach conditions shows 
that groins have caused serious downdrift erosion. Examples are cited. 


Key Words - Photographic/S. Atlantic/Timber/Impermeable/Permeable/ 
Er osion/Artificial-fill/System/Field/Rubble-mound/Budd/ 
Adjustable/Concrete/Piling/High/Low/Accretion/ 


"An Investigation into the Effectiveness of 6300GRO001 
Various Types of Groynes on Seaford Beach" 

Anonymous, Report No. EX218, 1963, 

Wallingford, Berkshire, England. (TC57 

W34r For Official Use Only) 


Key Words - Not Annotated/ 


"Construction Works for the Protection of 6300GR0002 
the Coasts" : 

Spataru, A., Studii de Hidraulica, 

Comitetul de stat al Apelor Institutul de 
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Studii si Cercetari Hidrotechnice, Bucuresti, 
Woe Sy UIOOSS fo 2200 (GES SoS: W585 17.5) 


Several types of constructions for the protection of the coast 
are presented with information concerning permeable and impermeable 
transverse structures. (In Romanian with an English abstract.) 


Key Words - Permeable/Impermeable/ 


"Aerial Photographs of Wallis Sand State 
Beach, Rye, New Hampshire" 

U. S. Army Corps of Engineers, June, 1963, 
New England Division, Unpublished Reprot. 
(Volta IkWV72 SALA 5s5) 


Six ground photos show construction stages of a stone groin. 
Three oblique aerial photographs show the completed groin. 


Key Words - 1960-1964/Single/Field/Long/High/Rubble-mound/ 
N. Atlantic/Impermeable/Photographic/ 


"Emergency Measures to Combat Beach Erosion" 6306GRO002 
Bruun, P., and Purpura, J. A., Engineering 

Progress at the University of Florida, Vol. 

17, No. 6, Leaflet No. 158, June, 1963, 

Florida Engineering and Industrial Experi- 

ment Station, Gainesville, 26 pp. (TC203 

.F62 Vj. 17 no. 6) 


Among the emergency measures, the repair of groins damaged 
during storm action is discussed. 


Key Words - Scour/ERosion/Maintenance/Artificial-fill/Adjustable/ 
Rubble-mound/Piling/ 


"Coastal Engineering Structures" 6307GRO001 
Hall, J. V., Jr., U. S. Army Beach Erosion 

Board Annual Bulletin, Vol. 17, July, 1963, 

pp. 16-37. (BEB Vol. 17) 


This paper describes the physical characteristics of basic 


coastal engineering structures in general use; the behavior of indi- 
vidual structures and their behavior when grouped as a system. Also 
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described is a typical example of planning for coastal engineering 
works. 


Groin structures are defined, the different types and their 
uses discussed; structural design and examples are given. 


Key Words - Timber/Concrete/Steel/Rubble-mound/Structural-design/ 
Low/Permeable/ Impermeable/High/Long/Short/Single/System/ 
N. Atlantic/Field/Accretion/Erosion/Terminal/Texas Gulf/ 


"Review of German Experience on Coastal 6307GRO0002 
Protection by Groins" 

Petersen, M., U. S. Army Beach Erosion 

Board Annual Bulletin, Vol. 17, July, 

1963, pp. 38-54. (BEB Vol. 17) 


This report contains sections on the evaluation of German docu- 
mentation on groins, a chronologic survey of the literature prior to 
1960, the effects of groins through experience, and a bibliography on 
German literature on groins. 


Key Words - 1900-1949/1950-1954/1955-1959/1960-1964/Misc-plan/System/ 
Timber/Piling/Steel/Rubble-mound/Concrete/Asphalt/ 
Economics/ 


"Structures for Shore Protection" 6307GRO0003 
Hall, J. V., Civil Engineering, ASCE, 
Vol. 33, No. 7, July,.1963, pp. 38-41. 


The most widely used and the best solution to the beach erosion 
problem is the artificially constructed and nourished beach. Groins 
are the most important structures for enlargement and stabilization 
of beaches. 


Key Words - Permeable/Impermeable/Low/High/System/Artificial-fil1l/ 


"Coastal Protection for Florida" 6310GRO001 
Bruun, P., and Manohar, M., Engineering 

Progress at the University of Florida, 

Bulletin Series No. 113, Vol. 17, No. 8, 

Aug., 1963, Engineering and Industrial 

Experiment Station, Gainesville, 56 pp. 

(E203; 73662) v7 17) 
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Extensive coverage is given to protective structures constructed 
along the Florida coast. Design criteria of groins are discussed in- 
cluding length, spacing, height, and permeability. Charts summarize 
types of shore protection structures as a function of specific beach 
conditions. 


Key Words - Accretion/Erosion/S. Atlantic/Artificial-fill/System/ 
Permeable/Impermeable/Adjustable/Low/Misc-plan/Europe/ 
Timber/Rubble-mound/Structural -design/Asphalt/T-groins/ 
Scour/Piling/Z-groins/ 


"Stabilization of Shingle Alluvial Shores 6400GRO001 
by Groins of Full Profile" : 

Zhdanov, A. M., U. S. Army Coastal Engineer- 

ing Research Center Bulletin, Vol. 1, 

1964, pp. 32-40. (CERC Bull. Vol. 1) 


A formula is presented for determining dimensions in the design 
of groins. Model tests are correlated with observations in the proto- 
type. A design example is presented. 


Key Words - Field/Model/Experimental/Structural-design/Theory/Asia/ ~ 
Short /Impermeable/System/Low/ 


"Effects of Large Structures on the Ohio 6400GR0002 
Shore of Lake Erie" 

Hartley, R. P., State of Ohio Department 

of Natural Resources, Division of Geo- 

logical Survey, Report of Investigations 

No. 53, 1964, 30 pp. (QE151 .037r No. 53) 


Large structures such as breakwaters and jetties which extend into 
Lake Erie are reviewed. Effects of the structures and their mainten- 
ance are given along with good aerial photographic coverage. 


Key Words - Photographic/ERosion/Accretion/Maintenance/Great Lakes/ 


Oceanographical Engineering 6400GRO0003 


Wiegel, R. L., Prentice-Hall International 
Series in Theoretical and Applied Mechanics, 
Fluid Mechanics Series, Prentice-Hall Inc., 
Englewood Cliffs, N. J., 1964, 532 pp. 
(GC201 WS) 
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Part of Chapter 17 in this textbook discusses the use of groins; 
a good introduction to the subject. 


Key Words - Permeable/Impermeable/High/Low/Adjustable/Z-groins/ 
Corner-groins/T-groins/Structural-design/Asphalt/ 
Artificial-fill/Misc-plan/Scouring/Theory/ 


"Proteccao da Costa Contra a Erosao 6400GRO004 
Maritima e Formacae de Praias de Arcia - 

dois Problemas na Costa de Mocambique"' 

Gomes, N., Fomento, Vol. 2, No. 2, 1964, 

pp. 73-88. 


Key Words - Not Annotated/ 


"Stability of Beaches Using Groins" 6406GRO0001 
Ishihara, T., and Sawaragi, T., Proceed- 
ings of Ninth Conference on Coastal Eng- 
ineering, ASCE, June, 1964, pp. 299-303. 


The authors conducted a field investigation on the stability of 
beaches, using groins along the Imazu and Sakano Coasts in Tokushima, 
Japan. Based on the survey of coastal configuration between groins 
and on the estimation of the amount of littoral drift in the case of 
no structure, the storage capacity of permeable and impermeable groins 
was determined. It was found that the groins have to be designed in 
_types, lengths and intervals so that equal amounts of littoral trans- 
port along the coast may be secured. Conclusions are presented. 


Key Words - T-groins/Long/Permeable/Impermeable/Accretion/ERosion/ 
Asia/Field/Misc-plan/Short/Theory/ 


"Hunting Island Beach, South Carolina" 6407GR0001 
U. S. Army Corps of Engineers, House Docu- 

ment No. 323, 88th Congress, 2nd Session, 

July, 1964. 


Key Words - House Document/Not Annotated/ 


"Atlantic City, New Jersey Beach Erosion 6407GRO0002 
Control Study" 
U. S. Army Corps of Engineers, House Docu- 
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ment No. 325, 88th Congress, 2nd Session, 
July, 1964. 


Key Words - House Document/Not Annotated/ 


"Falmouth, Massachusetts" 6407GRO0003 
U. S. Army Corps of Engineers, House Docu- 

ment No. 326, 88th Congress, 2nd Session, 

July, 1964. 


Key Words - House Document/Not Annotated/ 


"A Pictorial History of Selected Structures 6410GRO001 
Along the New Jersey Coast" 

Vesper, W. H., and Essick, M. G., U. S. 

Army Coastal Engineering Research Center 


Miscellaneous Paper, No. 5-64, Oct., 1964, 
99 pp. (CERC M.P. 5-64) 


An extensive pictorial history of selected shore protection struc- 
tures, this publication records relative effectiveness of the various 
structures, including groins, from 1929 to 1961. 


Key Words - N. Atlantic/Haupt/System/Timber/Accretion/ERosion/ Imper- 
meable/Low/Long/Short /Maintenance/Rubble-mound/Misc-plan/ 
Steel /Piling/High/Photographic/1900-1949/1960-1964/Single/ 
Concrete/ 


"Protection des Cotes Contre L'Erosion 6410GRO0002 
Maritime et Formation des Plages de 

Sable" 

Gomes, N., Hoville Blanche, Vol. 19, 

No. 6, Oct., 1964, pp. 693-705. 


Key Words - Not Annotated/ 


"Coastal Protection Procedures with 6412GRO0001 
Reference to Conditions in Florida" 

Bruun, P., Engineering Progress at the 

University of Florida, Vol. 18, No. 12, 

Bull. Series No. 118, Dec., 1964, Florida 
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Engineering and Industrial Experiment 
Station, Gainesville, 14 pp. (TC203 
F62 v. 18 no. 12) 


This article presents ordinances which govern shore protection 
measures for the city of Pompano, Florida. Included are codes for 
the maintenance and design of groins. 


Key Words - Legal/Adjustable/S. Atlantic/Structural-design/Maintenance/ 


"Groins from Wisconsin on Lake Michigan" 6500GRO001 
Essick, M. G., and Berg, D. W., U. S. 

Army Coastal Engineering Research Center, 

2 Vols., 1965, Unpublished Report. 


Principally a historical review, report contains photographs, 
locations, and evaluations of permeable groins located on Lake Michigan 
in the state of Wisconsin. 


Key Words - Permeable/Impermeable/System/Field/Great Lakes/Steel/ 
Piling/Structural-design/Concrete/Photographic/Long/Short/ 
High/Low/Maintenance/Timber/Erosion/Accretion/Rubble-mound/ 
1900-1949/1950-1954/1955-1959/1960-1964/1965-1969/ 


"Permeable Groins from Illinois on Lake 6500GRO0002 
Michigan" 

Essick, M. G., and Berg, D. W., U. S. 

Army Coastal Engineering Research Center, 

2 Vols., 1965, Unpublished Report. 


A pictorial-historic review, this report includes locations, 
oblique aerial photographs, and conditions of permeable groins found 
along Lake Michigan in Illinois. 


Key Words - Permeable/Great Lakes/Concrete/Structural-design/S. M. 
Wood/Timber/Photographic/Maintenance/Erosion/Accretion/ 
System/Steel/Long/Short /Impermeable/Adjustable/Rubble- 
mound/Field/Single/1900-1949/1950-1954/1955-1959/1960- 
1964/1965-1969/ 


"Permeable and Semipermeable Groins 6500GR0003 
from Ohio on Lake Erie" 
Essacks) Me G.;. and Berg, D. W., U. S. Army 
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Coastal Engineering Research Center, 
2 Vols., 1965, Unpublished Report. 


Existing shore protection structures are listed as found on Lake 
Erie in the state of Ohio. U. S. House Documents give conditions of 
these structures that include permeable and semipermeable groins. 
Photographs, location of study sites, and evaluation of groin condi- 
tions are given. 


Key Words - Field/Accretion/Erosion/Permeable/Timber/Concrete/Piling/ 
Steel/Great Lakes/Rubble-mound/Short/Long/Maintenance/ 
High/Low/S. M. Wood/1900-1949/1950-1954/1955-1959/1960- 
1964/1965-1969/Structural-design/System/ 


"Report to the Twenty-First International 6500GR0004 
Navigation Congress" 

Shirdan, L., Twenty-First International 

Navigation Congress, Permanent Interna- 

tional Association of Navigation Congresses, 

Brussels, Belgium, Section 2 - Ocean Navi- 

gation, Subject 1, 1965, pp. 101-110. 

(TCS .In8r) 


Gabions used in the construction of a T-groin on the Mediterranean 
Sea are briefly discussed. The author concludes that it would be 
worthwhile to find adequate methods for the design and erection of 
future gabion-made groins. 


Key Words - Misc-materials/T-groins/Asia/Geometric-shapes/Single/ 


"New Coastal Works at Nahariya (Israel)" 6502GRO001 
Fried, I. C. E., The Dock and Harbour 

Authority, London, Vol. 45, Feb., 1965, 

Ppes25=526.7  GICZ0S5 92 D637) 


A system of T-groins was constructed on the Israeli coastline of 
the Mediterranean Sea to improve bathing conditions. Design and eco- 


nomics of the project are given. 


Key Words - T-groins/Erosion/Rubble-mound/Low/Structural-design/Asia/ 
Economics/Impermeable/System/Misc-plan/ 


"Westerly, Rhode Island" 6502GRO002 
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U. S. Army Corps of Engineers, House Docu- 
ment No. 85, 89th Congress, lst Session, 
Feb., 1965. 


Key Words - House Document/Not Annotated/ 


"Ocracoke Island, North Carolina" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 109, 89th Congress, lst Session, 
Mar., 1965. 


Key Words - House Document/Not Annotated/ 


"Atlantic Coast of Long Island, Fire 
Island Inlet and Shore Westerly to Jones 
Inlet, New York" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 115, 89th Congress, lst Session, 
Mar., 1965. 


Key Words - House Document/Not Annotated/ 


"Waikiki Beach, Oahu, Hawaii, Beach Erosion 
Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 104, 89th Congress, lst Session, 
Mar., 1965. 


Key Words - House Document/Not Annotated/ 


"Haleiwa Beach, Oahu, Hawaii, Beach Erosion 
Control Study" 

U. S. Army Corps of Engineers, House Docu- 
ment No. 107, 89th Congress, lst Session, 
Mancina) 9.65). 


Key Words - House Document /Not Annotated/ 


"Emergency Methods to Combat Beach Erosion" 
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6503GR0001 


6503GRO002 


6503GRO0003 


6503GRO004 


6504GRO0001 


Bruun, P'., and Purpura, J. A., The Dock 
and Harbour Authority, London, Vol. 45, 
Nose SS4 Apr LoCSmppe 59396). 


Among emergency measures discussed, the repair procedures of 
groins damaged during storm action is given. 


Key Words - Scour/Erosion/Maintenance/Artificial-fill/Adjustable/ 
Rubble-mound/Piling/ 


"Staten Island, Fort Wadsworth to Arthur 6505GRO001 
Kill, New York, Beach Erosion Control 
Study" 


U. S. Army Corps of Engineers, House Docu- 
ment No. 181, 89th Congress, lst Session, 
May, 1965. 


Key Words - House Document/Not Annotated/ 


"Perth Amboy, New Jersey Beach Erosion 6505GRO002 
Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 186, 89th Congress, lst Session, 

May, 1965. 


Key Words - House Document/Not Annotated/ 


"City of Evanston, Illinois, Beach Erosion 6505GRO003 
Control Study" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 159, 89th Congress, lst Session, 

May, 1965. 


Key Words - House Document/Not Annotated/ 


"Atlantic Coast of New York City from East 6506GRO001 
Rockaway Inlet to Rockaway Inlet and 

Jamaica Bay, New York" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 215, 89th Congress, lst Session, 

June, 1965. 


110 


Key Words - House Document/Not Annotated/ 


"Duval County, Florida" 6508GRO001 
U. S. Army Corps of Engineers, House Docu- 

ment No. 273, 89th Congress, lst Session, 

Aug., 1965. 


Key Words - House Document/Not Annotated/ 


"Variations in Groin Design" 6510GRO001 
Berg, D. W., and Watts, G. M., Coastal 

Engineering Santa Barbara Specialty 

Conference, ASCE, Oct., 1965, pp. 763-797. 

(TC203 .C9S6) 


Considering all types of structures used for shore protection 
purposes, the groin is probably the most widely used and yet it is 
perhaps the one structure least understood. Groins or groin systems 
of a particular design may be found where the intended purpose was 
achieved; however, it is not uncommon to learn of other cases where a 
similar design was used and negligible benefits resulted. The purpose 
of this paper is to point out pertinent features of basic types of 
groins and to illustrate some of the many variations which have been 
built in the United States. 


Key Words - Impermeable/Concrete/Steel/Geometric-shapes/Timber/Asphalt/ 
Rubble-mound/Misc-materials/Permeable/S. M. Wood/Piling/ 
S. Atlantic/N. Atlantic/California/Great Lakes/Alaska/ 
T-groins/Hawaiian Islands/Texas Gulf/Adjustable/Z-groins/ 
Structural -design/Budd/System/Low/Short/Single/High/Long/ 
Erosion/Notched/Field/Photographic/ 


"Use of Long Groins as Artificial Headlands" 6510GR0002 
Dunham, J. W., Coastal Engineering Santa 


Barbara Specialty Conference, ASCE, OCER 
1OGSHEppen7 55-7622 60 (IE203y 7 C956) 


The construction of short groins to trap fillets of sand along 
coastal beaches characterized by prevailing littoral transport has 
become a well known practive in coastal engineering. Less common, but 
often equally important, is the use of long groins to form artificial 
headlands which trap sand more or less permanently in artificial 
pocket beaches. The successful use of this long-groin technique at 


three Southern California beaches is described, the need for more 
research as to the effectiveness of such structures is suggested, and 
other possible uses of long groins are discussed. 


Key Words - Long/California/Field/System/Short/Misc-plan/Before 1950/ 
1955-1959/1950-1954/1960-1964/Single/Impermeable/ 


"Groins and Effects - Minimizing Liabilities" 6510GRO0003 
Lillivang, O. J., Coastal Engineering Santa 

Barbara Specialty Conference, ASCE, Oct., 1965 

pp. 749-754. (TC203 .C9S6) 


Groins produce various effects on different shorelines; design 
data are sparse, so experience and judgment become important design 
skills to a greater degree than in most engineering problems. Court 
decisions are described which, from the engineering standpoint, seem 
opposite in effect where physical conditions were similar. The con- 
clusion is made that the engineer who undertakes projects including 
seacoast groins needs legal counsel, special engineering knowledge 
and experience, and a healthy respect for the continuing acceptability 
of the client's seacoast groins to neighboring proprietors. 


Key Words - Legal/California/Erosion/ 


"Littoral Processes and the Development 6510GR0004 
of Shorelines" 

Inman, D. L., and Frautschy, J. D., Coastal 

Engineering Santa Barbara Specialty Confer- 

ence, ASCE, Oct., 1965, pp. 511-536. 

(TC203 .C9S6) 


Basic principles bearing on the nature of beaches and processes 
that act to modify them are considered in light of present coastal 
development demands. A working hypothesis is developed that applies 
the principle of the conservation of mass to the mechanics of granular- 
fluid media. This hypothesis appears to have general application to 
sand transport processes in the littoral zone. Additional research 
must be done to provide basic information in some critical areas 
before application can be made with assurance. 


Key Words - S. Pacific/Misc-plan/System/Field/Theory/Impermeable/ 


"Study of Erosion Along Homer Spit and 6511GRO0001 
Vicinity, Kachemak Bay, Alaska" 


2 


Gronewald, G. J., and Duncan, W. W., 
Coastal Engineering Santa Barbara 


Specialty Conference, ASCE, Oct., 1965, 
pp. 573-682. (TC203 .C9S6) 


This is a progress report on the Homer Spit Beach Erosion Study. 
Information is presented regarding the rapid acceleration of the 
erosion processes due to the subsidence of Homer Spit during the 
27 March 1964 earthquake. The effect on existing groins both before 
and after the quake are discussed. Immediately after the quake, 
emergency measures were required to prevent wave and high water 
damage to existing structures on the spit. An evaluation of the 
effectiveness of these measures is presented along with basic data 
gathered from the study and some of the problems encountered. 


Key Words - Alaska/Timber/System/Accretion/Adjustable/Misc-plan/ 
Permeable/Impermeable/1965-1969/ 


"Maritime and Riparian Use of Gabions" 6512GRO0001 
Anonymous, The Dock and Harbour Authority, 

London, Vol. 46, No. 542, Dec., 1965, p. 

254. 


Describing the various uses of gabions, this article includes a 
discussion on their usefulness in groin construction. Providing a 
semi-permeable structure, the use of gabions is especially advan- 
tageous where scour may occur on the downdrift side of the groin. 


Key Words - Scour/Misc-materials/Structural-design/Misc-plan/High/ 
Low/1965-1969/Permeable/Geometric-shapes/ 


"Sea Groins Effectiveness Investigations 6600GRO001 
Dyed Sand Tests" 

Kolp, O., Beitrage zur Meereskunde, 

Deutsche Akademie der Wissenschaften zu 

Berlin Institute fur Meereskunde, Berlin, 

Issue 17-18, 1966, pp. 6-90. (Translation) 


Presented is a method for investigation of groin effectiveness 
which represents progress toward a solution of a controversial problem. 
Experimental methods in the use of dyed sand are described. The results 
are presented as examples of changes in submarine relief, changes in 
current fields, and distribution of dyed sands. The results indicate 
the correctness of this approach to an investigation of this type. 


Key Words - System/Europe/Erosion/Field/Piling/Accretion/Impermeable/ 
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"Coastal Processes" 6606GRO001 
Johnson, J. W., and Eagleson, P. S., 

Estuary and Coastline Hydrodynamics, 

A. T. Ippen, ed., McGraw-Hill Book Co., 

Inc., New York, June, 1966, pp. 266-268. 

(GC20 .164e) 


A general introduction is presented concerning classification 
and types of groins and their purposes. 


Key Words - Permeable/Impermeable/High/Low/Timber/Steel/Concrete/ 
Adjustable/System/Single/ 


"Shore Protection, Planning and Design" 6606GRO002 
U. S. Army Corps of Engineers, Coastal 

Engineering Research Center Technical 

Report, No. 4, 3rd ed., June, 1966. 


The purpose of groins, their effects, types of groins, design 
criteria of the different types, and construction considerations 
are presented in this comprehensive text. Plans and photographic 
illustrations are included. 


Key Words - Accretion/Artificial-fill/Erosion/Scour/Const-procedure/ 
Structural-design/Geometric-shapes/High/Long/Low/Short/ 
Adjustable/Great Lakes/Misc-plan/Notches/Single/System/ 
California/Asphalt/Concrete/Piling/Rubble-mound/Steel/ 
Timber/ Impermeable/Permeable/Case/Du-Plat-Taylor/ 


"Beach Erosion Control Study, St. Johns 6607GRO001 
County, Florida" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 97, 89th Congress, 2nd Session, 

July, 1966. 


Key Words - House Document/Not Annotated/ 


"Special Study of City of San Diego 6608GRO001 
(Sunset Cliffs), California" 

U. S. Army Corps of Engineers, House Docu- 

ment No. 477, 89th Congress, 2nd Session, 

Aug., 1966. 


Key Words - House Document/Not Annotated/ 
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‘ "Scouring Due to Wave Action at the Toe 6609GRO001 
of Permeable Coastal Structures"! 

Toru, S., Proceedings of Tenth Conference 

on Coastal Engineering, ASCE, Vol. 2, 

Part 3, Sept., 1966, pp. 1036-1047. 

(TC203 .C6) 


The author investigated scouring at the toe of permeable coastal 
structures on an experimental basis. He emphasized the influence on 
the scouring depth as affected by water depth at the toe, slope of 
seaward face and incident wave characteristics. 


Key Words - Permeable/Experimental/Mode1/Scour/ 


"Shore Protection on the Coast of Yaizu" 6609GRO002 
Seo, G., and Fukuchi, T., Proceedings of 

Tenth Conference on Coastal Engineering, 

NSCERAVOIN T2 Subart! Se Sept) 1966)) ppl 

1183-1200. (TC203 .C6) 


A 15-element groin system was constructed as a measure of added 
protection against erosion at Yaizu, Japan. The paper deals mainly 
with the design of the breakwater structure, but photographs illus- 
trate the groin system. 


Key Words - Concrete/Impermeable/High/Short/System/Asia/ 


"Pinellas County, Florida" 6610GRO001 
U. S. Army Corps of Engineers, House Docu- 

ment No. 519, 89th Congress, 2nd Session, 

Oct., 1966. 


Key Words - House Document/Not Annotated/ 


"Mullet Key, Florida" 6610GRO0002 
U. S. Army Corps of Engineers, House Docu- 

ment No. 516, 89th Congress, 2nd Session, 

Oct., 1966. 


Key Words - House Document/Not Annotated/ 


"Variations in Groin Design" 6705GRO001 


is) 


Berg, D. W., and Watts,.G. M., Journal of 
the Waterways and Harbors Division, ASCE, 
Vol. 93, No. WW2, Paper 5241, May, 1967, 
pp. 79-100. 


See entry 6510GRO001. 


Key Words - S. M. Wood/Adjustable/Budd/Permeable/ Impermeable/System/ 
Low/Short /Concrete/Single/T-groins/Structural -design/ 
High/Long/Piling/Steel/Timber/Rubble-mound/Z-groins/ 
Misc-materials/Erosion/Notched/Asphalt/Field/Photographic/ 
N. Atlantic/Great Lakes/California/Hawaiian Islands/ 

S. Atlantic/Texas Gulf/Geometric-shapes/Alaska/ 


"Sea Defence Works - Groins and Revetments" 6705GRO002 
Manohar, M., Journal of the Institution of 

Engineers, London, Vol. 47; No. 9; Pt. C15, 

May, 1967, pp. 782-792. 


Key Words - Not Annotated/ 


"Shore Protection Experience in the United 6707GRO001 
States" 

Anonymous, News Letter, American Shore and 

Beach Preservation Assoc., July, 1967, 4 pp. 


A cursory review of coastal protection in the U. S. including 
the Great Lakes is presented. 


Key Words - N. Atlantic/S. Atlantic/Texas Gulf/California/Great Lakes/ 
1900-1949/1950-1954/1955-1959/1960-1964/1965-1969/Field/ 


"Effect of Particle Size and Distribution 6805GRO001 
on Stability of Artificially Filled Beach, 

Presque Isle Peninsula, Pennsylvania" 

Berg, D. W., and Duane, D. B., Proceedings 

of Eleventh Conference on Great Lakes 

Research, International Assoc. for Great 

Lakes Research, Apr., 1968, pp. 161-178. 

(Available as CERC Reprint 1-69) 


Coarse fill material was placed between two groins in an area 
within that zone on Presque Isle Peninsula which had experienced the 
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greatest amount of erosion. Isometric block diagrams are giver in 
this comprehensive report which show cumulative volume changes within 
the groin embayment during the period from 1956 to 1968. 


Key Words - Artificial-fill/Great Lakes/Erosion/Accretion/System/ 
1955-1959/1960-1964/1965-1969/ 


"Dade County, Florida" 6806GRO001 
U. S. Army Corps of Engineers, House Docu- 

ment No. 335, 90th Congress, 2nd Session, 

June, 1968. 


Key Words - House Document/Not Annotated/ 


"Brevard County, Florida" 6807GRO001 
U. S. Army Corps of Engineers, House Docu- 

ment No. 352, 90th Congress, 2nd Session, 

July, 1968. 


Key Words - House Document/Not Annotated/ 


"The Dynamics of a Coast with a Groyne 6809GRO001 
System" 

Bakker, W. T., Proceedings of Eleventh 

Conference on Coastal Engineering, ASCE, 

VGleiSeptrn 9685) ppin 492-517. 

(TC203 .C6) 


A mathematical theory is presented about phenomena which occur 
when groins are constructed. In this theory the coast is schematized 
by two lines; one represents the beach, and the other the inshore. 
Theory is based upon the following: (1) littoral transport is a 
linear dependent of the angle of wave incidence, and (2) sand trans- 
port perpendicular to the coast depends on the steepness of the profile. 


It was found that the influence of a groin system is threefold: 
(1) it reflects short-period beach processes on the adjacent areas, 
(2) retards erosion, and (3) gives lee-side scour. 


Key Words - System/Impermeable/Erosion/Theory/Accretion/Single/Trans- 
port-normal/ 
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"The Effect of Groynes on Stable Beaches" 6809GRO0002 
Price, We Ae and) lomlinson a KW ecOr 

ceedings of Eleventh Conference on Coastal 

Engineering, SASCES Volly 15 1968) ppt sils- 

S256 W(Cke203, 6) 


Tests were carried out in a wave basin to study the effect of 
groins on a beach that was stable for a particular wave climate and 
a given supply of littoral material. The main result showed that 
on the part of the beach between H.W. and L.W. level the groins 
produced no buildup. The only buildup that occurred took place 
seaward of the impermeable groins. Permeable groins had little 
effect either inshore.or offshore. 


Key Words - Permeable/Impermeable/Accretion/Erosion/Experimental/ 
Model/High/Europe/Mobbs/ 


"Experimental Study of the Hydraulic 6809GRO0003 
Behavior of Groyne Systems" 

Barcelo, J. P., Proceedings of Eleventh 

Conference on Coastal Engineering, ASCE, 

Vol. 1, Sept., 1968, pp. 526-548. 

(TC203 .C6) 


Results of an experimental study of the hydraulic behavior of 
groin systems are described. Characteristics of the evolution of 
beach stretches between groins under action of waves with different 
obliquity, heights and periods are defined. Results obtained are 
intended for design of systems of functional groins which secure an 
adequate partition of the beach in satisfactory hydraulic conditions, 
and also meeting use requirements, notably from the architectural 
and recreation standpoints. The author briefly discusses longshore 
transport, and presents some experimental conclusions on the 
relations between longshore drift and the characteristics of the 
waves. 


Key Words - Experimental/Model/Theory/Short/Erosion/Accretion/Long/ 
System/Impermeable/ 


"The Creation of an Artificial Beach in 6809GRO004 
Larvotto Bay -- Monte Carlo Principality 

of Monaco" 

Tourmen, L., Proceedings of Eleventh 

Conference on Coastal Engineering, ASCE, 

Vol. 1, Sept., 1968, pp. 558-569. 

(2E203 C6) 
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Two short groins with breakwaters at their tips in a T-groin 
fashion were constructed in Larvotto Bay, Monte Carlo. The desired 
effect - to maintain a widened beach - was attained. 


Key Words - Europe/System/Accretion/Concrete/Short/Impermeable/ 
Misc-plan/1965-1969/T-groins/ 


"The Terminal Problem in Coast Protection" 6809GRO0005 
Pallett, N., Proceedings of Eleventh Con- 
ference on Coastal Engineering, ASCE, Vol. 
IPSepte O68 pp.) 549=557-  e¢re203 ~..C6) 


This paper introduces the terminal erosion problem which usually 
occurs downdrift of coast protection works, an important aspect of 
coast protection often overlooked. Value of groins in stabilizing 
the foreshore; use of artificial beach replenishment; and the effect 
on longshore regime following the construction of a seawall are 
discussed and illustrated. 


Key Words - Terminal/Europe/Accretion/1960-1964/System/Erosion/ 
Artificial-fill/ 


"Cliff Drainage and Beach Distribution" 6809GRO006 
Fryde, W. T., Proceedings of Eleventh 

Conference on Coastal Engineering, ASCE, 

VoIRmley Sept), 1968, pp. 644-652. 

(@CEZ03)731C6)) 


The main supply of material to the Clacton beaches was cut off 
following the construction of a seawall at the toe of the cliffs along 
the entire frontage. Supply from littoral drift was small and the 
only method of preserving the beaches was a good system of groins and 
the occasional placement of artificial fill. 


Key Words - Europe/Concrete/Timber/1900-1949/Impermeable/Erosion/ 
Misc-plan/Structural-design/Accretion/System/ 
Artificial-fill/ 


"The Atlantic Coast of Long Island" 6809GR0007 
Panuzio, F. L., Proceedings of Eleventh 

Conference on Coastal Engineering, ASCE, 

Vole 2b Septes 1 968sipps, 1222-1241. 

(TC203 .C6) 
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This paper presents history, problems, construction and current 
results concerning critical condition of shore erosion, unstable 
inlets, and coastal inundation along the Long Island coast. Groin 
construction and resultant effects are discussed. 


Key Words - N. Atlantic/Accretion/Erosion/System/High/Artificial- 
f£i111/Rubble-mound/ Impermeable/1965-1969/ 


"Dubai Creek Entrance" 6809GR0008 
Ridehalgh, H., Proceedings of Eleventh 

Conference on Coastal Engineering, ASCE, 

Vol 25 (Sept. 3 1968) pp. 1258=11266- 

(TC203 .C6) 


This paper describes works to improve and stabilize the Dubai 
Creek entrance located on the Arabian Gulf Coast. As part of the 
project a groin (jetty) was constructed to protect the entrance and 
to encourage accretion. Maps show accretion as the different phases 
of the project are completed. 


Key Words - Asia/Steel1/Piling/Accretion/Single/Impermeable/ 


"A Mathematical Theory about Sand Waves 6810GRO0001 
and Its Application on the Dutch Wadden 

Isle of Vlieland" 

Bakker, W. T., Shore and Beach, American 

Shore and Beach Preservation Assoc., Vol. 

36, No. 2, Oct., 1968, pp. 5-14. 


A mathematical theory for predicting sand wave formation was 
tested in the field, and showed that groins totally reflect the sand 
wave. The amplitude of the accretion and erosion at the spot of the 
first groin becomes twice the accretion and erosion where no groins 
had been constructed. 


Key Words - Theory/Field/Impermeable/Erosion/Accretion/1966-1969/ 


"Report to the Twenty-second International 6900GRO0001 
Navigation Congress" 

Bijker, E. W., and Svasek, J. N., Twenty- 

second International Navigation Congress, 

Permanent International Association of 

Navigation Congresses, Sec. II, 1969, 

PP lsl—202% Css inBr) 
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This is an extensive research paper covering such aspects as 
theoretical and statistical. analysis of longshore transport be- 
havior of sediment movement, sediment balances, and determination 
of wave and current scale models. The influence of morphological 
mechanisms is outlined. Though groins are not explicitly discussed, 
structures are discussed which act similar to groins. 


Key Words - Europe/Model1/Experimental/Theory/ 


"Beach Erosion and Coastal Development 6900GRO0002 
in the Canterbury Bight" 

Kirk, R. M., New Zealand Geographer, 

Christchurch, New Zealand, Vol. 25, 1969. 


Key Words - Not Annotated/ 


"Report to the Twenty-second International 6900GRO0003 
Navigation Congress" 

Féve, M., Twenty-second International 

Navigation Congress, Permanent International 

Association of Navigation Congresses, 

Brussels, Belgium, Section 2 - Ocean Navi- 

gation, Subject 4, 1969, pp. 63-109. 

(TCS .In8r) 


Key Words - Not Annotated/ 


"Report to the Twenty-second International 6900GR0004 
Navigation Congress" 


Abecasis, F., Castanho, J., Matias, M. F., 
Twenty-second International Navigation Congress 
Permanent International Association of Navigation 
Congresses, Brussels, Section 2 - Ocean Navigation, 
Subject 4, 1969, pp. 203-242. (TCS .IN8r) 


A groin system was built along sand-spits to reinforce the 
spits and to check their end growth. Initially, artificial-fill 
was introduced into the system. The effects are presented in this 


paper. 


Key Words - Africa/Europe/System/Artificial-fill/Erosion/ 
Accretion/1960-1964/ 1965-1969 /Impermeab le/ 
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"Beach Erosion Control in New England" 69 10GRO001 
Wentworth, C. E., Shore and Beach, 

American Shore and Beach Preservation 

ASSOC.) VOM S77, NOW sO Ctr LOO) 

pp. 24-30. 


An improvement plan consisting of groin construction and sand 
fill is outlined for Plum Island, Massachusetts. 


Key Words - System/N. Atlantic/Artificial-fill/ 


"Colored-sand Tests with Luminescent Sand 7000GRO001 
Groin Fields" 

Kolp, O., Petermanns Geographische Mitteilungen, 

Vol. 114, 1970. Translated. (GB454 .B3 K29) 


The objectives of this investigation were: (1) the exploration 
of an approach that could be followed in later studies and which 
would be centered around the execution of colored-sand experiments ; 
(2) to give a zonal breakdown of relief, flow field, sediment move- 
ment, and colored-sand distribution, and their modification by groins 
on various charts, and (3) to evaluate the effectiveness of various 
types of groins and to compare the hydrographic conditions existing 
in the shore areas of sections of coast with and without groins. 


Key Words - 1960-1964/1965-1969/Erosion/Accretion/Europe/ 
Experimental/Scour/Piling/Impermeable/ 


"Coastal Defence Works" 7000GRO002 
Abecasis, F., Laboratério Nacional de 

Engenharia Civil, Memoria No. 362, 1970, 

pp. 36-40 (TC158 .P6 P853m) 


An extensive groin system built along a spit was designed 
not only to reinforce the spit, but also to stop its end growth. 
Initially, the inter-groin spaces were artificially filled. 


Key Words - Africa/System/Impermeab1le/ 


"Model Studies in Situ Observations" 7000GRO003 
Castanho, J., Laboratorio Nacional de 

Engenharia Civil, Memoria No. 362, 1970, 

pp. 21-28. (TC158 .P6 P853m) 
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Laboratory model studies followed extensive field investigations 
of coastal areas with erosion problems. After these studies were 
completed, effective measures, including groin construction, were 
applied. 


Key Words - Europe/System/Model/Experimental/Impermeab le/ 


"The History of the Dutch Coast in the 7009GROOO1 
Last Century" 

Bakker, W. T., and Joustra, D. Sj., 

Proceedings of the Twelfth Coastal 


Engineering Conference, ASCE, Vol. 2, 
Septennl 970) pp 709=728. (TC203 C6) 


An investigation of the influence of groins concluded that the 
erosion of areas with groins was much less than erosion of adjacent 
areas. This effect is due partly to lee-side scour, but mainly to 
decreased erosion in the protected area. 


Key Words - Scour/Europe/Field/Rubb le-mound/1800-1900/1900-1949/ 
1950-1954/1955-1959/1960-1964/Erosion/Accretion/ 
Sys tem/Impermeab le/ 


"Some Sand Transport Phenomena on Coasts 7009GRO002 
with Bars" 

Dyhr-Nielsen, M., and Sorensen, T., 

Proceedings of the Twelfth Coastal 

Engineering Conference, ASCE, Vol. 2, 

Sept., 1970, pp. 855-866. (TC203 .C6) 


Effects of a single groin and a groin system located on the 
Danish west coast were investigated by field investigation and model 
tests. 


Key Words - Europe/1900-1949/1950-1954/1955-1959/Single/System/ 
Impermeab le/Mode1/Field/Experimental/Erosion/1965-1969/ 
Accretion/Structural-design/ 


"Experimental Study of the Hydraulic 7009GR0003 
Behavior of Inclined Groyne Systems" 

Barcelo, J. P., Proceedings of the Twelfth 

Coastal Engineering Conference, ASCE, 

Vol. 2, Sept., 1970, pp. 1021-1040. 

(TC203 .C6) 
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This paper presents the results of an experimental study on the 
behavior of inclined groins and a short discussion on the improvement 
of groin systems. It supplements a paper presented at the Eleventh 
Coastal Engineering Conference (London, 1968). In the present paper 
both studies are applied to the design of a groin system located to 
the south of the Tagus estuary (near Lisbon), where serious erosion 
has taken place. 


Key Words - Transport-normal/System/Misc-plan/Accretion/Erosion/ 
T-groins/Europe/Experimental/1900-1949/1955-1959/1960 - 
1964/1965-1969/Impermeab le/ 


"Land Reclamation and Groin-Building in 7009GRO004 
the Tidal Flats" 

Erchinger, H. F., Proceedings of the Twelfth 

Coastal Engineering Conference, ASCE, Vol. 2, 

Sept., 1970, pp. 1041-1052. (TC203 .C6) 


Development of new groin designs and groin construction on 
tidal flats on the North Sea coast of Germany are described. Of 
interest is the use of polyethylene in groin construction. 


Key Words - Europe/Misc-materials/Timber/Concrete/Impermeab le/ 
Structural-design/Rubb1le-mound/ 


"The Effect of Groynes on Eroded Beaches" 7009GRO005 
Price, W. A., and Tomlinson, K. W., 

Proceedings of the Twelfth Coastal 

Engineering Conference, ASCE, Vol. 2, 

Sept? 5919)70), ipp. L053-1059)5 (1E203 7-.C6) 


Effect of impermeable groins on an eroded beach was studied in a 
laboratory. A beach was allowed to reach equilibrium for a particular 
wave climate and supply of littoral material. The foreshore was then 
manually eroded, and the beach allowed to return to equilibrium with 
and without groins. It was found that the presence of groins increased 
the rate of accretion but did not significantly build up the inshore 
beach beyond the stable levels. Bed levels seaward of the groins were 
increased. 


Key Words - Impermeable/Accretion/Erosion/Experimental/System/Europe/ 
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"Characteristics of Shingle Beaches: the 7009GRO006 
Solution to some Practical Problems" 
Wood, A. M. M., Proceedings of the Twelfth 


Coastal Engineering Conference, ASCE, Vol. 2, 
Sept., 1970, pp. 1059-1075. (TC203 .C6) 


Shingle beaches differ from sand beaches mainly in the mode 
of transport of the material and in the permeability of the beach. 
The typical beach forms are in consequence different and the typical 
problems of beach stabilization require different solutions. 


The mechanism of littoral transport of shingle is controlled 
predominantly by the action of the breaking wave; on a groined beach 
a simple theory is advanced to relate transport to groin length and 
spacing. 


Key Words - System/High/Theory/Field/Misc-plan/Long/Piling/ 
Steel/Concrete/Timber/Europe/ 


"Variation of Topography of Sea-Bed Caused 7009GRO007 
by the Construction of Breakwaters" 

Sato, S., and Irie, I., Proceedings of the 

Twelfth Coastal Engineering Conference, ASCE, 

Sept., 1970, pp. 1301-1319. (TC203 .C6) 


Changes of the topography of sea-bed caused by the construction 
of jetties and breakwaters are discussed on the basis of charts of 
several Japanese ports and the results of model tests. 


Key Words - Asia/Field/Model/Experimental/ 


"The Dynamics of a Coast with a Groyne 7009GRO008 
System"! 
BakkeraaWienelicn Breteler, Ee, Hy Jie Ko 5 Roos, -AS, 
Proceedings of the Twelfth Coastal Engineering 
Conference, ASCE, Vol. 2, Sept., 1970, 
pp. 1001-1020. (1TC203 .C6) 


Mathematical coastal model is schematized by a beach line and 
an inshore line (two-line theory). Two aspects of the effects of a 
groin system are covered: (1) Prevention of littoral transport in area 
between shoreline and groin head, and (2) formation of a sheltered 
area at lee-side of groin, caused by diffraction. 


Key Words - Theory/System/Model/Accretion/Erosion/Imperme ab le/ 
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"Beach Behavior, North Shore, Long Island 70 11GRO001 
Sound" 

McCabe, R. A., Journal of Waterways, Harbors 

‘and Coastal Engineering Division, ASCE, Vol. 96, 

No. WW4, Paper No. 7679, Nov., 1970, pp. 781-794. 


A groin system constructed and evaluated on White Sand Beach has 
shown: (1) necessary depth of the updrift flank of a groin depends on 
minimum sand cover on that side of the groin, and can be independent 
of the downdrift depth; (2) maximum width of the resulting stable beach 
is limited by capacity of a shorter groin at the end and the amount of 
sand available; (3) groin construction does not cause recession of an 
adjacent beach if that beach was already in its natural orientation, 
and (4) a groin is filled to capacity when it spills sand between the 
beach toe and the limit of normal wave uprush - in this study above 
about 2 feet higher than M.H.W. 


Key Words - N. Atlantic/Rubb le-mound/St ructural-design/Misc-plan/ 
System/ 


"Experiment in Shore Protection" 7105GRO001 
Riese, R. C., The Military Engineer, Society 

of American Military Engineers, Vol. 63, 

No. 413, May-June, 1971, pp. 181-182. 


Lt. Colonel Riese from the Los Angeles District, U. S. Army Corps 
of Engineers, has outlined the Coastal Engineering Research Center's 
experimental groin project at Point Mugu, California. The project is 
designed to determine the influence, under different conditions of 
height, length, and permeability, the quantitative movement of sand 
over, around, and through a_ groin. 


Key Words - Concrete/Long/High/Impermeab le/Perme ab le/Adjus tab le/ 


Short/Low/Experimental/Field/Single/1970-1974/ 
California/ 
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Trade Names 
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Type of Investigation 


Experimental Model Theory 
Field Photographic 
DEFINITIONS OF KEY WORDS 


Accretion: Artificial aggradation where a buildup of the beach occurs 
by an act of man; in this case by groin construction. 


Adjustable: Groins in which height and permeability may be altered. 
Africa: Refers to the shoreline of Africa. 
Alaska: Refers to the shoreline of Alaska. 


Artificial-fill: The process of replenishing a beach by artificial 
means. 


Asia: Refers to any shoreline of the Asian Continent, Japan, Indian 
Subcontinent, and the eastern shore of the Mediterranean Sea. 


Asphalt: Denotes that the groins are built in part or wholly of 
asphalt. 


Australia: Refers to the shoreline of Australia. 
Budd: Groin of Budd design. 


California: Refers to the shoreline of California. 
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Case: Groin of Case design. 


Central America: Refers to the shores of Central America. 


Concrete: Denotes that the groins are built in part or wholly of 
concrete. 


Const-problems: Any problems encountered during groin construction 
or as a result of faulty construction. 


Const-procedure: Construction process and method. 


Corner-groins: A type of groin which is built on the line that 
bisects the angle between the beach and a groin. 


Du-Plat-Taylor: Groins of Du-Plat-Taylor design. 


Economics: Actual, appropriated, or projected costs of groin 
construction and maintenance. 


Erosion: Refers to shore erosion prior to or as a result of groin 
construction. 


Europe: Refers to the shoreline of all European countries bordering 
the Atlantic Ocean, North Sea, Baltic Sea, and northern shore 
of the Mediterranean Sea. 


Experimental: Reports which discuss experimental studies on groins 
either in the field or laboratory. 


Field: Actual in-the-field studies as opposed to laboratory studies. 

Geometric-shapes: Any material used to construct a groin or a 
component section of a groin that has geometric 
regularity.e-g- cellular groin, tetrapods. 

Great Lakes: Refers to the shoreline of the Great Lakes. 

Haupt: Groin of Haupt design. 


Hawaiian Islands: Refers to the shores of the Hawaiian Islands. 


High: Groins which are of sufficient height as to impede the passage 
of littoral drift and overtopping of waves at high tide. 


House Document: Refers to U. S. Congress House of Representatives' 
Reports which contain pertinent data on groins. 


Impermeable: Groins which prevent littoral drift from passing through 
the structure. 
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Legal: Any legal aspects concerning the construction of groins. 

Long: A groin whose length extends beyond the breaker zone. 

Low: Groins which do not exceed higi tide level, and which allow 
passage of appreciable quantities of littoral drift by 
overtopping waves. 

L-groins: Groins built in the shape of an "L". 

Maintenance: Repair or additional construction of groins. 


Milliken: Groin of Milliken design. 


Misc-materials: Materials that groins may be constructed of other 
than the materials listed in the Key Word List. 


Misc-plan: A plan view or description of the plan view of the 
alignment of a single groin or of a groin system with 
the beach, and the spacing of groins in a system. 


Mobbs: Groin of Mobbs design. 


Model: Pertains to laboratory investigations of groins by model 
studies. 


Not Annotated: Articles which have not been annotated. 


Notched: Groin with the entire length notched at the top providing 
increased permeability. 


N. Atlantic: Refers to the shoreline of the United States from 
Maine to the Virginia-North Carolina state line. 


N. Pacific: The shoreline of northwestern North America from Alaska 
south to the Oregon-California state line. 


Patent: Articles which present groin patents. 
Permeable: Groins which (have openings through the structure of 
sufficient size to) permit passage of appreciable quan- 


tities of littoral drift. 


Photographic: Articles which present extensive photographic coverage 
of groins. 


Piling: Denotes that the groin is built in part by piles. 


Rubble-mound: Groins constructed in part or wholly of stone. 
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Scour: Removal of underwater material by waves and currents at the 
base or toe of a groin. 


Shoaling: Deposition of underwater material in the vicinity of a 
groin as a result of decrease in the efficiency of wave 
and current capacity as caused by groins. 

Short: A groin whose length does not extend beyond the breaker zone. 


Single: Refers to a single groin. 


Spur: A groin-type structure connected to the flank of a groin and 
normal to it. 


Steel: Refers to groins constructed in part or totally of steel. 
Structural-design: Design of a groin or system of groins. 


System: A series of groins acting together to protect a long section 
of shoreline. 


S. Atlantic: Refers to the shoreline of the United States from the 
Virginia-North Carolina state line to the tip of the 
Florida peninsula. 

S. M. Wood: Groin of Sydney M. Wood design. 


Terminal: The last groin on the updrift end of a groin system. 


Texas Gulf: Refers to the shoreline of the Gulf of Mexico from the 
tip of the Florida peninsula to the Yucatan Peninsula. 


Theory: Refers to articles presenting groin designs based upon 
mathematical formulae, model studies, and personal 
experience. 

Timber: Groins constructed in part or wholly of wood products. 

Transport-normal: Movement of beach and near shore material in a 

vector direction approximately normal to the 


shoreline. 


T-groins: Groins built in the shape of a "T'', ie. a groin with a 
breakwater at its seaward end. 


Wosenitz: Groin of Wosenitz design. 


Z-groins: A type of groin with one or more marked angular directional 
changes along its length as seen in plan view. 
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1800-1900 

1900-1949 

1950-1954 

1955-1959 Inclusive dates denoting construction and survey dates 
1960-1964 of groin projects. 

1965-1969 

1970-1974 


204 


aEU YOR R. Di a Lae DEX 


205 


€000uN9T0eS 


T00049S089 


»100N9002S 
2000890TS9 
+0004896089 
2000H9TTLE 
100049S0S9 
10004896095 


7000890079 


4000Y892TRY 
TOO0YNDSEDYS 
2000499019 
1000890049 
2000x4900SS 
SO00YSTTSS 
TOOOYNSTIS9 
T000U9L09E 


1000498029 
T000H990E9 


TOO00ND2TOE 


1000499082 


TOO0HD9NEE 
1000490092 
s000u900SS 
g000xu900zS 
s000u9002S 


900049002S 


€00049002S 


AQNIS TOHINOD NOTSOYNS 
HOV3SE 3NI7 3LVLS VINVATASNN3d 3HL ONV CV INE€VLHSV) N33SM19A 3Tea-4yv1 JO ANI SHYOHS OTHO ¥ CNY A SAYTONSddY = WN 


VINEVLHSY 
VINVATASNN3d 
VINSNINSd JIST<3NOS3SYd HOVIA GIVI CAVWIOTSTLYV) 40 ALTIIAVIS NO NOTINATHISTO ONY A7TS SVDTLYVd 4O 1935443 
AVIVIOTSILYY 


ZS=TS6T ASNYSCGYHON ONTHSNT4 HOOVES HOS GYVOSN WTIAdS HITM SFHOVAAR 4O NOTIVHOLSSY FIVISTATLYV) = WN 
SANW10V3SH CIWIOTSTLYY) SV¥ SNIOYDN ONOT 4O 3SN 

ODVNOW 4O ALIVWdIONTIYd OTNVO-FINOW AVE=-OLLOANWT NT HOVAR CIVIOTSTINV) NY 40 NOTLV34D SHI 

MYHOAHMEN AVE=WVH 139d HOVIE=-GHVHONO. LY HOVAA ONTHIVE CIVIDTITLNV) NY 4O AGNLS = YN 


WIOTSITLYY 

AGNLS TONLNOD NOTSONS HOVER WHOA={MSN CVITM<dNHLdv) OL HLMOMSAVM-1eO4s GNVIST N3LVIS = YN 
VITMHenH Lay 

HOVaA AGNVS VW NO SNTOHD 4O CLIN3SW39NVNNV) 
INSW39ONVEUY 


c) SNOT Eewvd0w 
30 VWLiSOD YN SVWW3180Nd SIOO = CVIDYNV) 30 SVIVHd 30 OVOVWHOS 3 VWIILTHVW OVSOHS © VHINOD V1SOD YA OVIDELONd - VN 
: vVIONV 

AGNLS NOTSONA HOVAA WATHONS SAZM LVOSONOT ONY CVTYYW-YNNV) = VN 
VIYVWeVNNY 

VINYO4TIVD HORYNVH CAVR=WISHVNY] = YN 
AVE-WI3BHYNY 

AGNIS TONLNOD NOTSOMS HOVSA VATHOT4 ONVIST CVIT3WV) = WN 


VII3WY 

31140¥d W1N4 40 SNTOND AR S3XOHS CIVIANTIV] STONIHS 40 NOTLVZITIEVIS 
AWIANNIY 

ZANHISNSLSNY N3HOSINAG N3Q ANS NAONATKASdWS TSNI3W3911V) = UN 
3NT3W391710 

SNIOUN9 Wuisvod JO CLNSWNOI1V) SHL NO = WN 
LN3SWNOT IV 

CVUMSVTV) AVB=MYWSIHOWM ALINIOTA ONY ITdS H3WOH ONOTV NOISONS JO AQNILS 
VXSV IV 

SLOBCFONd NOILIOSLONd HOW3SA NI CS3TONAOW) SAITSYN We30Rs JO NOTLIVdIIILaVd 
S3ION39V 


SLIASAHOVSSUW ONVIST WOId SHdVe9OLOHd (1WWIN3V) 
SYTHSAWVH="3N BAN HOWSA<SLVIS ONVS=SITIVM 40 SHdVH9OLOHd PME > 
vies 
ALNNOD S3ITSONV=SO7 NOTIDALONd HOVIF NO [OXVOR=AMOSTAQYV) JO 1LYO0d3u 
GuVO8=-AYNOSTAQYV 
SNIOUD JO NOTLVIIVISNT [SNOSOVINVAQGYV) 
3HL ONY HOV3E AGNVS YW NOdN SUSNV3NE ONY SINSHNND 4O 193453 FHL ANTWH3LRQ OL STRQ0OW 31VOS HITIM 1S3L 


SNO3SOVINVAGY 
SAINAOHD BVId MANNS C3TEVISNFAV)] YOTAVL=LV1d-nNd 
: a7avisaray 
C(NOITL3NQ0V) ANY, NOTSOHS LSVOD 40 SASNVD - WN 
; NOIL3499¥ 
SBUNLINVIS BATLIBLONd WASVOD 40 3dAL VIVA dI31S NO NOTLOFTIAN - SAAVM AB CNOTSUMAV] HOV3E — WN 
NOoISVd 
LUAS 4NV SN3908N3773 S30 3ISNYLSAMGHON 430 NV CN3HOVSHNHONNEAY) SIG - VN 
N3SHOVSYNHINYEaY 


ABNUSGYON TISNI Y3O0 ONVYLSISSMQYON GNM 1S3M NV CNAONANTSHISHASHINNESV] Y3Q N3HOVSHN JIC = VN 
ASNYRGHON DASNI Yad ONVELSISAM QYON 
QNN LS3M WY CNSONANISHISHSSHONNEAY)] Y3Q NSHOVSHN 3IG Y3EN NSONAHONSHAINA NAG NZ SWHYNONNTI3LS AHOTILHOVING = VN 
NANT3HOSYSSHINNEAY 
BISNY3SSISO HAG NV YASNTTALS HAQ ZINKIS GNN CHONHAARV)] = YN 
HONYBAY 


206 


T000u9S06S 
€000u96002 
€000496089 
1000499029 
2000490029 
TOd0O0NDZOTS 
1000492095 
TOd0dNDBOTS 
TOOOUNTTOL 


2000usttze 
so000u900zs 
€000u90029 


1000498065 
2000u9208S 
TOOO0NDEN9S 


$000u90086S 
TOO0OHDO0TS 
2000490095 
$000u900%S 


200049909% 


TO000U9E00S 
2000892099 


2000496029 


2000492029 
2000u90T2S 
T0004990S9 
2000N9E0S9 
24000496089 


€t00YN900zS 
TOOONSTOTS 
€000u9%029 
200049006S 
Too0o0NNeOLS 
8000490095 
1000u970SS 
T00049S06S 
T00089209S 
z000udTISS 
1000499029 
200049002eS 
s000y900LS 
1000490094 


2000u9T02S 


ONVTANYW ALTIHENV39D0 LV SNIOXD LIVWHdSVY GNVS JO [CYOTAVH3A) 

SW31SAS 3NAOYS G3NTIVINI JO CHOTAVH3AG) SIINVYCQAH 3HL 40 AQNLS WWIN3SWIYSdXx3 
SW3I1SAS SNAOND JO CHOTAVH3@) JIINVYCGAH JRL 4O AQNIS IWLN3SWIY3d¥3 

SSNAONS ONV SSHOVSA 4O [YOTAVH3A) 3H1 40 AONLS 1300W V 

GQNVTONS="3N NI STII4 HOV3SE J4O CYOTAVH38) 

ONVIONS="3N NI STII4 HOVSS 4O CHOTAVH3E) 

ASSH3P=M3AN ALTS=NV3IIO LV VII4 HOVE 4O CYOTAVH3A) 

LNDILIANNOD N3AVH=1S3M HOV39E=1LI3dSONd 1Y VAYVY MOYHOS ANY TVIT4 HOV3E 4O [YOTAVH38) 
QNNOS ONVIST=9NO7 3HYOHS HIYON CYOTAVH3E) HOV3E 


WAOASM3AN AVESWVH 13d HOVEE=-GYVHOYNO LV HOV3A CONTH1VE) WIDTSTLYV NV JO 


AGNLsS 


WAHNO8 4O GNVIST 3HL NO GQOHL3W C11VSV8) LIWHdSY AA H3A0D ANNG AAV3H VY JO NOTLONYLSNOD 


WTYalVW HOVEA JO LN3WSAOW O1 [SeaTuYuva) SV S3NAOUD 


AQNLS WONLNOD NOTSOYS HOVAE WNVD=AWW=S5dV9 OL LSINT CLVOSNHVE) = AASHSC=M3N 40 
AQNLS TONLNOD NOTSOYS HOVES LAINI CLVOSNYVA) OL HOCH=AQNVS WONS ASZSHSF=M3N 40 
AGNLS TOYLNOD NOTSOYS HOV3E LAINI CLVOINYVE) OL MOCH=AGNWS WONS AZSHAC=M3N JO 


8S=-876T [V3S=9TLIVA) ONY V3S=HIYON N3B"13H AWONODS 
VEIN (V39S-dTLIVA) GNVY HLHON N33M1348 AWONODS 


3YOHS 
SYOHS 
AYOHS 


y3aLvM 
yalvm 


ASVOD (V3S-dT1L1VE) HNO 4O NOTLIDALONd OL ASNAddVH LVHM 
SNIMS ONV 3AVEL N3S3ML38 (V3S"“9TLIVE) HLNOS 3H1 40 NOTLIFLNNd WISVOD ANY SOTWYNAGQ WISVOD WWe3N39 


YOTAVHIE 

= VN 
ONIHLVE 

- VN 
1ivsve 

- WN 
SusTyuYve 

= YN 

- YN 

- VN 
1VO3NYVE 

= VN 

= VN 

- WN 

= WN 
vas-9111ve 


VOTHONS LAINI CYSAOINVH=SHaWVE) 4O AGNLS NOTSOYS HOVIE = VN 
MSAD INVH=Seanve 
AQNLS TONLNOD NOTSO¥R HOVER AZBSHACHMAN CALTO=OTINVILVI 
AGNLS TOXLNOD NOTSON3S HOV3E ABSHAF=M3N CALTI=“OTINVIALV) 
ALTISOTINV ALY 

VNIVONVI=HHLYON ALINTOTIA CNY CHOVSR<OTINVILV) = NODVW=1LYOs = YN 
HOVAS-OTLNV ALY 

MYOA=M3N JO SLVLS 3SHL JO INOYS JHOHS CITINVILV) 3H1 40 NOTLVAYSS3Yd ONY NOTLOILONd SHL 

S3AVL1S W1iSVOD COTINWILY) NI S3MNIONALS 31d L33HS 1351S 30 3411 
MYOA=M3AN AVE=VOTVWYE GNVY L3INT AVMYMDON OL LAINI AVMYNION LSVA WOHNS ALTI=yYHOAS=M3N 4O-1SVOD FOTINVILV) 
MAOASM3EN LAINI S3NOf OL ATHSLS3SM 3YOHS GNV LAINT ONVIST<=38T4 GNVIST=9NO1 40 1SVOD COTINVVLV) 
GNVIST=9NO7 40 LSVOD COTINVIIV) 3HL 


- VN 
= WN 


- VN 
= WN 


SILNV ALY 


NOTLI3L0¥d W1SVOD YOS SNOTLINYLSNOD 4O S3dAL CLIVHdSVY) 40 NOTLVOIIdd¥Y HOS SLIWIT ONV S3TLIVIGISSOd = YN 
SYYOM ONTNSANIONS DIINVHGAH NI C1 IWHdSV) JO NOTLVITIddV 

S3BHNLINYLS TONLNOD NOTSO¥3S HOV3E NT C1 1VHdSV) 

NOI93YN 16009 NVISSTYS LSVS NI 1NOHO CLIVHdSV) HIIM SNIOWD = VN 

NW1d YV3A OML = SNIOYD CL 1VHdSY) 

VSN NI SNTOUD CL 1WVHdSV) 

ONVIVAMWW ALTO=NVIIO LV SNIOYD CLIWHdSV) SHL 

GQNVIAMVW ALTO=NV390 LV SNIOND CLIVHdSV) GNVS JO YOTAVHAS 

GQNVTAYWW ALTO=NV39O LY SNTOYND FLIWWHdSV) NO 140d3u WIYSILNI 

S3ILL3F ONY SNIOND CLIVHdSY) 

SNJOUO CLIVHdSV) 

ONTOTING NIO¥D NI NOTLONYLSNOD CL IWHdSV) 

WNHHOE JO GNVIST 3HL NO GOHL3EW LIVSVE CATWHdSV) AP YSAOD ANNG AAVAK VY 4O NOTLONYISNOD = WN 
( OQNVVIOH ) GNV1L4730 NI NOTLINYLSNOD NTOHS LV C1WHdS¥) 40 3SN 3HL NO LYOd3u = VN 


AGNLS WOXLNOD 
NOTSO¥Z HOVAE CVINEGVLHSV) ONY LYOdHIV4 N33ML38 JTY3-3NV7 4O ANT7 3YOHS OTHO TIX GNW TIA TIT SAXIGN3ddv = VN 


(Q3SNNTLINOD) 


- WN 


= WN 


LUVHdSV 


VINEVLHSY 


207 


2000490000 
4000496002 


2000uN9TTES 
s000xu900ES 
1000u99082 


0T00ND00LS 
*000N90T2S 
TO00NDBOTS 
2000N90T9E 


TOO0O0NDZTSE 
s000u900z2S 


1000u900€2 
2000494025 
1000492062 
1000U9%0ES 
T000N9S0zS 


7000YN900ES 
200048960%S 


7000496029 
T000u9008S 
e€000N980ES 
S000u9004S 
T000Yu90T6S 
$000u9008S 
TOOO0YNDSOOTS 
ToOd0dNdDeTES 
2000u9T02S 


€000uN9T02S 


TO00YNDENES 
100049208 
1000492029 
TOO00NDEOLE 


S3NAOND ONV [SYSLVMNV3N8) 4O SONANTANT 3HL ONV S3AVM ONVS 40 SOTWVNAG AW1SWOO 3HL 
(SYSLVMANV3INE) 4O NOTLONYLSNOD 3H1 AG G3SNVD AAe=-V39S 40 AHdVHOOdOL 4O NOTLVIUVA 


SYsLVMyV3uNE 

AGNLS TONLNOD NOISOYNS HOVAE CYSLVMNV3YA) ONGAd=NVS OL NONW LNIOd VINYHOSIWVD 40 1SVOD IT XIQN3ddv = WN 
YALVM>V 348 

eee fONTYV3H8) 40 3SNVD = N31G0N¥S JO 3YNOHS d331S = VN 
ONINV3N8 


: SNIOND 4O NOTLVIIVISNI SNOZ9OVINVAGY 

3HL ONV HOVSE AGNVS VW NOdN [S¥3yNV3N8) GNV SIN3NNND 4O 193443 3HL SNTWH31L350 O1 ST3SGOW 31VOS HLIM LS3L 
Su3yv3aue 

N3TYOVMGYON GNA NYVWH34 NOA NALSNY N30 NV [NSONAKONSYSLNASONNONVYS) = YN 
HONSHSALNASONNGNVYS 

YOBYVH CNOLSOB) NI NOTL9I39L0Nd 3YOHS JO S19D3dSV 3WOS 
NOLSO8 

INDTLIBNNOD N3AVH=LS3IM HOVSR=$LI3dSONd LV V3NV CMONYNOE) GNVY TITS HOVSE JO YOTAVH3E 
MOYNO8 

SN33ND0 3O THONOYOS) HOVAS-AVMVHDON LV HOV]AE DITWANd 3HL JO FONVNSINIVW ONY NOTLONYLSNOD 
HoNOYNOs 

CWNYHOR) TVASNI Y3C 3NVY N3LNVEZINHOS 310 

CWNHYOE) JO GNVIST 3HL NO GOHL3W LIVSVE LIVWHdSY AA Y3A0D 3NNG AAV3R V 4O NOTLONYLSNOD = VN 


wOyuoe 
AN3W3A0NdWT CHTVMCNVOR) ONY HOV3E DIINAd GNVIST ASNOO 
wIVMCYVOS 
SNIOUD 1S09="07 WHOd [SH9078) 3L3YINOO 
$9018 
VINYOST IVD OLISSLNOW LV G3SLINHLSNOD SNTOYD NI G3SN (N9N1E) ALAYXONOD 4O TIVL3G 
SNIOWS C9018] 3L3SHONOD 1SVI34d 
SNIOUN (39018) 3L34OINOD NO LeOd3e = YN 
49078 
3dAL (N3WNLIG) JO. ( SLNSWANVEWS TWNVD ONY S3MAG SWVC SNTOQHD Y S3HNLONYLS JIAWNVYHOAH = YN 
ONTYUS3INIONS WilSvoOd NI CN3aKNLI8) 
N3WNLIS 
VOTHO1s SA3IW CANAVOSTE) ONV VINTISYIA 40 AGNLS SATLVH3d009 NO LHOd3YH JOHLNOD NOTSO4Z HOV3B = VN 
ANAVISIS 
NOTLOALONd WisvOD NI d13H CIVOISONIOIA) = YN 
: WOI9010T8 


AGNLS TOXLNOD 

NOISOYNS HIVES JOVVIIAS3INV1-<073T4S3HS ONY NOITVIIWYSA (NASML398) ATH3=-3NV7 4O 3NTT AYNOHS OTHO IIIA XIONSddV = YN 

SNIMS ONV 3AVYL CN33M138) VAS=OTLIVEG HLINOS 3H1 40 NOT!ID31NY%d WISVOD ANY SOTWYNAG WW1SVOD WwY3N39 = YN 

AGNLIS TOYLNOD NOTSOYS HOVEE SLLASNHOVSSVW GO00-3dV9 GNV INTOd NOLYSAhAd C[N3A3M139%) 3YOHS = VN 

8S-876T V3S-JTLIVA ONV V3S=HINON (N33"13E] AWONODS Y3LVM = YN 

VAIN V3ES-DTIWe ONV HLYON (N339"1L38) AWONODS SALVM = VN 

SNTOWOS (N33M1398) SATDTLYVd GNVS JO NOT1LOW 
- AGNLS WYLNOD 

NOISOY43 HOV3S8 VINEVLHSVY ONY LYOdyIV4s (N33M138) 3TH3-3yNV7 40 3NTT 3YOHS OTHO TIX ANY TIA IIT S3SXTON3ddv = VN 
AQNLS TONLNOD NOTSON3 

HOVAE 3NIT 3LVLS VINVATASNN3d 3HL ONY VINEVLHSY (N33M1398) 3TYa-3NV7 40 3NIT 3YOHS OThKO X ONV A S3XIGN3ddv = vas ne 
N33mM 
AANOW SS37 HOS ALLaC [e3L1398) 


esl138 

AGQN1S TOXINOD NOTSON3 HOVER NVOTHOTW ALNNOD CN3T8Y3a) - VN 
N31Tuu38 

AGNLS TOYLNOD NOTSONS HOVER VNVTSTNOD INTOd NOODDVY OL [SSVd-37138) = YN 
SSVd-31138 


ANVWH39 ONY CWNI91738) JONVYIS GNVTIIOH 40 SLISVOD VWAS-HILYON 3HL NO NOTL9D3510¥d 1LSVO9 = 
wN1I9138 


208 


TOOOUDLOES 
TOO0dNSNTES 
2000490069 
"000N900ES 
T0d00UD60ES 
TOOONDOTIE 
2000499029 
2000uSTTES 
4000u90TeS 
9000u92TeY 
%00089S02S 
T000u9S09S 


1000496025 
2000N90T29 


1000u96009 
1000492062 
T000Nd2024% 
T00049200% 
TOO0O0UDENSE 
TO00YNDENYS 
1000498099 
TOOOMST TSE 
€000u9S02S 
2000Y9T00% 
T000892L0S% 
24000u9002S 
1000496055 
2000499082 


T000u9602S 
7000u9002S 


9000490000 
2000u9S0T9 


s000us00EeS 
1000492089 


AaSY3C=M3N ( YOBYNVH CAVW=3dV9) ) LAINI ONTYdS=-0109 = WN 


AWW=3dV9 

AGNLS TONLNOD NOISOYZS HOV3E SLLISNHOVSSWW (€09-=3dV9) GNY LNTOd NOLYZAW3d N33ML9G AYOHS = WN 
aod-adv9 

CLHOTE“AUNGYSINVD) 3HL NI LN3WdO13A30 WASVOD GNV NOISOWS HOV|E = YN 
LHOTA=AuNeYBLNVO 

3dAL NBWNLIG JO ( SLNSWINVAWS CIVNVD) GNY S3NAG SWVG SNTIOUD ) S3YNLONYIS IIWNVYGAH = WN 
WNW 

OIHO ([ANNSd=dWVD) SNIOUD IWINSWIYadX3 
AYMAd=dWW9 

SW3780Nd INAWdOTSARQ GNV NOTSOMS HOVAE CSVINYOSTIV9) 
: SVINHOST WI 


Aanis Tow1nod * 


NOISOY3S HOVE SATLVYSd009 VWAYV VYNLNSA SHL NO 1LY0d3Y WINSINT WII3dS = (VINYOSTIIVI)] NYSHINOS 40 1LSVOI = VN 
AGNLS WOYLNOD NOISONS HIVES HSLVANV3NE ONDAd=NVS OL NONW LNTOd CVINYOST1VI) 4O LSVOD IT XIGNAddY = VN 
AQNLS TOYLNOD NOTSONS HOV3E NONW INTOd OL VIYSINAdHVD CVINYOSTI IVD) 4O 1SVOD I XIGN3ddv = VN 
AQNLS TOMINOD' NOTSONS HOVRA CVINHOST IVI) VEVEYNVASVINYVS = YN 
AQGNLS VONLNOD NOTSONA HOVRE CVINYOST IVI) ALNNOD ZNHI=VLINVS = VN 
AGNLS 
JOYLNOD NOTSOYNS HOVE CVINYOSIWV9) ALNNOD ON3TG=NVS OCYNOYOD ANY HOV3RE<WIYadWI HOVAG=NV390 SOISNV390 = UN 
AGNLS TOYLNOD NOTSOYNS HOVE CVINMHOSIWI) ( INTOd SNHNE ) AVE=LCTOSWOH IA XIGN3ddv = YN 
AGNLS 
VONLNOD NOTSOYN3S HOV3E TI 3SVHd A XTONSddv CVINYOSTI1V9) ALNNOD JONWHO AVE=LeOdMAN OL YBATY T3STYAVOSNVS = YN 
AGNLS VOYLNOD NOTSO¥S HOVSE 2 ASWHd AT YIGNAddY [VINYOSTIVII ALNNOD OO3IG=NVS = VN 
CVINHOSIW9I) OLTOSLNOW LV G3LINYISNOD SNIOHO NI G3SN WOOTK J3L3BYONOD JO TWIV130 
CVINYOST IVI) OGVNOYOD AGNIS NOTSO¥3 HOV3SE = VN 
CVINYOSTIWVI) ALNNOD JSONVHO AGNLIS NOISOY3 HOVAS = WN 
CVINBOSITWV9) WeVaYVe=VINVS LV NOISONS HOV3EB = WN 
CVINHOSINV9) HOSAVH AVE=WISHVNY = VN 
CVINYOSTIWV9I) ( SSSTTI=LESNNS ) OOBIG=NVS 4O ALTD 40 AGNLIS WIID3dS = VN 


VINUOST WO 
VOIHONS SNILSNONVELS LNIOd HLYON LV SNTOUD OLL3W1WWd (39VA8VI) ANY NOTSOYS SYOHS 
a9veEvo 
AGNLS TOMLNOD NOTSOYS HOVSE LNOTLOSNNOD Y3SATY CWVHAG) OL YSATY WONLVONVS TT GNV & SV3eNV = YN a yHKG 
SVM ONINTVL34 GNY CSQV3aHNING) SV1WM=V3S S3TLL3C GSAUND 
savaHw1ne 
BYOHS SONVI3A319 193510ed OL CLVING) S3TLL3F 318V3We3d 
LUINe 
CONTQTING) NIOYD NI NOTLONYLSNOD LIVWHdSV = VN 
ONIGIING 
S391dd AWONODS LV HOV]S V CQTING) OL MOH 
a1mne 


CONNMYTIMNSNHNS) SIO - VN 
ONNAYTANSNHNG 
AGNLS TOYLNOD NOISOYZS HOV3E VINNOSIIVI ( INTOd C3NHNG) ) AVE=1LCTO8WNH IA XIGNAddv = VN 
1v933S 310 4NV 1S3M 3900N39NVM NI H C3NHNG1 B30 ONINYIM SIG = VN 
SNHNE 
S3HOV3E ONVS ONIGTINGSY GNV TONLNOD NOTSOYS HOVSS HOS WILSAS NIOUND 3IGV3WHSd ATIVINOZIYOH [G0ne) 3aHL Fan 
AGNLS JONLNOD NOTSOYZ HOVIE 3NIT ALNNOD fauvmouE) 
OL LAINT HLYOM=3NVI=HLNOS WONS GNV L3INI HLYOM=3YV7 OL ANID ALNNOD NILYVW WOYNS VOTHOTS ALNNOD HOVAG-WIWd = YN aa 
i Guvaod 
eee ONTNVSNE 4O 3SNVD = [N310048) 4O 3YOHS d331S = WN 
N31L0088 
VOTYOT4S ALNNOD (GYVA3Y8) = YN 
GuvAzye 


209 


T000u900SE 
200049%02S 
1000u92062 
TOO00YDV0ES 
T000u9S02S 
2000892094 


T00089S0LS 
T000YN990SE 


10004u9S029 
T000u90002 
1000496064 
TOO0O0USLOES 


%000u9006S 
€000498009 


9000496089 
T0004920S¥% 
2000uN9E00S 
€000u96029 
TOO0NS00SE 
T000u9%02S 


9000496002 
7000H9TISS 


2000x4900SS 
2000490095 


$0004960%S 
10004920%S 


1000490092 
200049002S 


2000496002 
S000N900€S 
2000N90T2S 
200049S029 


1000Yu990T9 
1000498065 


VINHOSIVWO OLTOSINOW 


NOTSONS HOVER WOAIHD C3LRHONND) 49 SNTOMD 31PV3WHAd 


- WN 


SNINHD 1S0D="07 WHOS SHOOK [C31L3RH9NOD) 


1V Q3LINHISNOD SNTOHO NI 


SNTOND YOQTA C3) 34ONOD] NO LYOdAM 


aQ3sn YXO01F 


(AL3H4ONOO) JO TIV130 


SNIOHO YOOTR CALAYONOD) LSVI3ud 


- YN 


CAIAHONAD) LSVI3INd JO S3TLLSF ONY Su3Td 


LN3W39VId TWII4 3Y0438 ONY NOTLONYLSNOD NIOHO H3LSV INDTIDANNAD JHOdISam 
ANDTLIOANNOD LHOdiS3M FHOWAR=OdhOO) LV NOTSO¥F HOVSK 


3L34ONOO 


CHOVSF=-Odwod) 40 SHdVYOOLOHG 


- WN 
HIV38=-CdW0d 


AQNLS TOXYLNOD NOTSON3S HOV3SE OTHO Wevd CALINOWWOD) JANVI-QIUSTS4S39HS 30 SHOHS = WN 


ALINOWWOOD 


SQ13IT43 NIOND NT ANWS INADSANTWAT HLIM S1S3L ONWS [30109] 


AGNLS TOMLNOD NOTSONA HOWSF VINISHTA CHOVAR=1VINO109) 
HOV38=1VINONNO9 
ASASMSCHMSN ( MOPHVH AVWeHS3dVD ) JAINT CONTHdS=0109) 


q34yo109 
- WN 


- WN 
ONTHdS-0109 


VWwav3ss v ONY SANAOHO AA ECNTHOND) JV 3NIVAHOHS JO ONTQ3934 


AQNLS TOHLNOD NOTSOXS HOV3SA OTHO COOM3YVT GNY CONYT3A319) 


AGNLS TOXLNOD NOTSOYS HOV3A SIELASNHOVSSVW CGHOIO3A=-M3N 


SW3180uUd WOITL9VUd SWOS OL NOTINGOS FHI 


(NTHDOD) LV S3NAQHD ONY TWIVM=V3AS AA INAWSONVAQWY SNITAXOHS 


NIHOOOD 


NOTINATHISTG HOVSS ONY SOVNIVYO (435119) 


SYHORS CSANW13A3919) LOALOud 


NOTSON3 HOW3A CHD3HD) 3ISYHONOD 40 


AQNLS TOMLNOD NOISONS HOVE SLIASNHOVSSVW CWWHIVHO) 


INIOd (HV19) 


SNTIOND 370eV3We3ad 


J4119 


OL LIVING S3STLL3C J1AVIWead 


SONV13A379 
- VN 
ONV13A319 
- WN 
yavdd 
= WN 
yOSHO 
= WN 
WYRLVEO 


SSFHOVAE FIONIKS 4O (SOTISTY3SLOVHVRO) 


SNIOWD JO ALINTIOTA SHI NT CSOTLSTH3SLOVHVHO)] MO1S SH1 NO = YN 


SOTLSTHSLIVEVhO 


11AS 43O 1SVOD 1S3M 3RL NO CSSONVHD) SYOHS GNVY 39YNS = WN 
J3SN30GIH GNVIST 3H! 40 NOTLO3SL0¥d W1isvad GNY [S3ONVHD] WWISVOD = YN 


SSONVHO 


JYOHS3YNO4 CYIVWHO] V ONOW TWWIeN3SIVW AHOHS 40 T3AVHL AHL NO SNOILYANSSAO 


NOTL3HDOV ONY NOTSONS 1S¥09 4O [S3ASNVO) 
S3IQ3wW3y4 ONY (S3SNWD) NI SATaNLS 


°° ONIMV3ME 40 C3SNVO] = N3LGOXA 4O BSYOHS d331S 


YNITONWOSHLYON ALINIOTA ONY CHOVIG=VNI1W0NVS) 
HOV3S8=-VNITONVS 
AGNLS JONLNOD NOISOYNS HOV3E YSAIN JIIYNVWW OL CIWNVD=AWW=3dV9) WONS AVE=ANVMVIZG0 40 1SVOD ASSHSC=M3N = VN 
AQNLS TONLNOD NOTSOYUS HOVSA CIVNVI-AVW-3dV9] OL LAINT LVOANNVEA - AASHSF=M3N JO Su0rs 5 os =) 
We = 


WAVHO 


AGNLS JOYLNOD NOISONS HOVSS_Y3SATY CNIYMOVHD) OL GIIDSNA 3IM3<3NVT 4O ANTT S3YOHS OLHO IXY XJON3dd¥ = WN 


NIYOVED 
- WN 


- NOTID9108d ANY NOTSON3 1SVOO 


s3asnvo 


SUSLVMNV3NE 4O NOTLONNLSNOD 3HL AP [ARSNVD) AAA|SV3S 40 AKdVYHONdOL JO NOTLIVIYVA 


aasnvo 
- VN 
3snvo 


AGNLS ONLNOD NOTSONS HOVAE NOAW INTOd OL CVIMFINSddVD) WINHOSTIVI 40 LSVOD I XIGN3ddV = VN 


VIYALN3SdYaVO 
- WN 


210 


s00049002S 
200049002S 
1000490094 
T000NDLOSE 
Z000N90T9E 
200089S02S 
T000N9SOLS 
€00089%09€ 
8000490000 
20004900%S 


1000492062 
900049006S 


T000u9D902S 
2000u9z0ES 
10004u9902S 
ToodNdeTesS 
2000H990ES 
%O000NDSOTES 
TO00YNDTOOS 
20004920ES 
100049200S 
€000Y89S02S 
200049S09S 
TOOOYDTORS 
TOO00NDSOLS 
200049S02S 
€000N9T004% 
TO000YUD90SE 
TOO0ONDeOTS 


TOOOUDOOTE 
2000u900TE 
$000x490064% 
€000uN900cS 
9000u90064 
2000490064 
70004890064 
€000u9006% 
2000490064 
T00049006% 
€000490069 
1000490069 
7000490069 
7000490069 


1000u900€E2 


ToodNdTT29 
1000u92T99 


€000N90T HH 
1000490055 
2000497029 


WNXYOE JO GNVIST AHL NO GOHLAW 1LIVSVA LIWHdSY AA M3A0D 3NNA AAVSH WY 4O CNOITLONYISNOD) = WN 

ONTQVING NIONO NI FNOTLONYISNOD) 11VHdSV = WN 

C ONVTIOH ) GNVILI130 NI CNOTLONYLSNOD) NTOMD LV 1TWHdSVY JO 3SNM AHL NO LYOd3y = WN 

TOYLNOD NOTSONZS 1SVOD NI CNOTLONNLSNOD) 4O GOHL3W MSN V 

SN33ND JO HONOHOS HOVAR=-AVMVNDON LY HOVSA DTIANd AHL JO JONWN3SINTVW ONY CNOTLONNISNOD) 

AN3W39V1d VIT4 340338 GNV CNOTLONNLSNOD) NIOND Y3L14V LNDTLISNNOD QIATSNTV4 HOVAA=T1TH=-09SUS 40 SHdVH9OLOHd 
AN3W39VId VWII4 3Y0438 ONY CNOTLONYLSNOD) NIONO H3L4VY LNDTIDANNOD LHOdLSAM HIVAB=-OdwOD 4O SHdVYDOLOHd 
CNOTLIONYISNOD) HOVIEF=NOLSSAIV9 

CNOTLINULSNOD] NIONO NI ALI TIAVAWHAd ONTISVSNONT 40 3IdIONTYd SHL 

(NOTLONYLSNOD) YOBYVH WAS GNV V3S NI YHOO14 STAVSAOW KLIM SISAL 1300W = VN 


NOTLONYLSNOD 
VINYOSTWS OLIDALNOW LV [G3SLINYISNOD] SNTONOD NI O3SN NDONIK 3L3HONOD 4O TIVL30 
O3LINYLSNOD 
NOTLVWY19534 ONY CNOTLVAYSSNOD) OQNVT Q31VAILIND = VN 
NOTLVA¥3SNOD 
AQNLS VJOXYLNOD NOTSOYNS HOVEE LNDTLOSNNOD HAATY LASSVNOWWVH O1 M3BATY LINDILIBNNOD) = % VOHV = WN 
AGNLS TOYINOD NOTSOYS HOVEE LNDTLISINNOD YH3ATH CANDILOSINNOD) OL AVASOTINVIN = 9 V3NV = WN 
AGNLS TOXLNOD NOTSON3 HOV3E CAINDILISNNOD) YAATS LASSVNOWHWWH OL YSATH INDTLOANNOD = 4 V3NV = VN 
AGNLS TOXLNOD NOTSONZ HOVSE CINDSTILOSNNOD) MAATH SAWVHI OF YSATH MONLVOMVd S VEU = WN 
AQNLS TONLNOD NOTSOWS HOVER CINDILIANNOD) HAATH DTINOLVSNOH OL HORYVH N3AVH=M3N = © V3SNV = WN 
AGNLS TOYLNOD NOTSONS HOVSA CLNOTLOSNNOD) WAAUD HSV O1 YAATY JINOLVSNOH = 2 VW34V = YN 
AGNIS TOYLNOD NOISONS HOVSE CANDILIANNOD) HAATYH YONLVONVS OL W33YND HSV = T V3"NV = VN 
AQNLS TOXLNOD NOTSONS HOOVES CANDTIDANNOD) HAATH LNDTLOSNNOD OL AVASOTINVIN = 9 W3uNV = YN 
AGNLS TOMYLNOD NOTSOYS HOV3SA CINDTIDSNNOD) HSATY 1SV3 OL HSATYH LASSYNOWWVWH = 2 W3NV = WN 


AGNLS TOYLNOD NOTSOYS HOV3E CINDTILIANNOD) YMAATH WWHAR OL MBATH WONLVONVS TT ONY @ SV3ANV = WN 

AGNLS TONLNOD NOISOYS HOV3AE CINIILIANNOD) YOBYVH NAAVH=M3N O1 H3ATU LSV3 6 V3NV = WN 

AGNLS TOYXLNOD NOTISOX]A HOVEIB CLNDTLO3INNOS) AVB<OTINVIN OL YSATYH S3WVHL = WN 

AN3W39VId TIId 340438 GNV NOTLONYLSNOD NIOYNO Y3140 CLNDTIO3SNNOD) LYHOd1S3M HOVAR=OdWOD 40 SHdvY9OLOHd 
AN3SW39VId TVII4d 3404398 ONY NOTLONYLSNOD NIOUNS H3LSV CANOTIOSNNOD) AIBTSHTVs HOVAR=TITR=09SVS JO SHdVe90LOHd 
CANDTLIANNOD) HOVAR=LSSIN=-SHMVH 

CLNDTILISNNOD) LHOdLSAM HOV3AS=NdWOD 1V NOISOH]S HOVAG = WN 

CLNOTLISNNOD) N3AWH=LSAM HOVAG=$193dSONd IVY VAN MOHHOAR GNY VIT4 HOVWSA 4O MOIAVH38 


LNITLIZNNOD 


CSSAYONOD) NOTLVOTAVYN TWNOTIVNMSINI HIST 3HL OL LYOd3y 
CSSSHONOD) NOTLVOTAWN TWNOTLYNYSINE HIST SHL OL LYOd3y 
CSSSHONODT NOTLVOTAWN TWNOTLVNUSINI HIZT 3H1 OL 1LHOd3e 
(SSSYONOD) NOTIVOTAYN TNOTIVNHSINI HLAT SH OL LHOd3e 
CSS3HONOD) NOTIVOTAVN FWNOTLVNNSINY HIZT AHL OL LYOd3Y4 = VN 
(SS3HONOD) NOTIVOTAYN TWNOTIVNYNSINT HIZT AHL OL LHOd3e = YN 
CSSAHONDD) NOTIVOTAUN TYNOTLVYNANSFINE HIZT SHI OL 1Y0d34 
CSS3HONOD) NOTIVOTAYN TWWNOITLYNMSINI HIZT AHL OL LYOd34y 
CSS3HONOD) NOTIVOTAYN TWNOTLVNHSINT HLZT SHL OL LYOd3u = YN 
(SS3BM9ONOD) NOTLVOTAUN TWNOTLVNSSINI Hi2T 3H1 OL 1L4Od34y 
CSS3HONOD) NOTIVOTAVN TWNOTLYNHSLNT ON22 AHL OL LYOd34¥ = YN 
[SS3IHONOD) NOTLVOTAYN TWNOTIVNHSINI GN2? 3H OL LHOd3ae 
CSSAHONOD] NOTLVOTAYN TWNOTLUNYSINI ONC? SHI OL 1L4d0d3e 
(SSAHONOD) NOTLIVOTAUN TWNOTLYNHAINI 1ST2 3HL OL LHOd34 


SS3YONOD 
LNSW3IAOMAWT WIVMGHNVOR ANY HOWSA DTTWANd GNVIST [CA3NOD) aah) 
0 A 
296T=T96T VOTHYOT4 NI CSNOTLTONOD) 3QTL WHOLS ONY NOTSOMA HOVEA JO M3IA3Y 
VOTYHON4 NI (SNOTLIONOD) OL SONSYSAIN WIDTdIS HLTH S3UNGIINNd NOTLOALONd W1iSVOD 
SNOILIONOD 
SSHNLINHLS NOTLOSLON¥d JHOHS (3L3SYN9NOD) 
NOTLO3L0Nd 3HOHS [313xNDNOD) 
NOTLOZLONd 3XOKS HOS [313HONOD) 40 3aSN 
(Q3NNTLNOD) 31L3Y¥9NO9 


210 


TO00YNDB0EY 
T000NDS08% 
1000u9z208S 
2000Y9S0T9 


2000x9S0T9 


2000892095 
7000uN92TLS 
1000490029 
200049S0T9 


100089%0%S 
T000YND0T99 
10004899089 
1000498059 
10004892089 
10004892099 
7000N9S02S 
T000u9S09S 


2000890T29 
1000496009 
1000492007 
ToOd0dNSZ TOE 
TOO0OYNSTO9SE 
000490079 


7000890079 


TOOOYNSOTES 
T000u9S09S 
1000492024 


7000896029 
€000xu9S09S 
$000xu9%029 
2000499029 


100049009 
€too0y900zs 


20008900€9 
TO00NDLOBE 
TO000N90TOS 
2000896095 
TO00NSOTOS 
20004896002 


AGQNLS NOTSOMS HOVER WHOA=M3N LAINNOD) VUVOVIN = WN 
AQNLS TOXLNOD NOTSOMZ HOVSE TddISSISSTW CALNNOD) NOSTYYVH = WN 
AGNLS TOXLNOD NOTSOH3S HOV3SE NVOTHOTW CALNNOD) N3TNYSE = VN 
AGNLS TOMLNOD NOTSOYZ HOVAA BATT ALNNOD GYVMONs 
OL LAIINI HLYOM=3NVINEHLNOS WONS ONV LOINI HLYOM=3NV7 OL SNTT CALNNOD) NILYVW WON4S VOTHOT4 ALNNOD HOVAE-W1IVd = VN 
AGNLS JOXYLNOD NOTSONS HOVSE 3NTT CALNNOD) GuvMouA 
OL LOINI HLYOM=<3AVT-HLNOS WONS ONY LSINI HLYOM=3NV7 OL ANID ALNNOD NILNVW WONS VOTYOT4S ALNNOD HOVSE-W1Vd = VN 
AGNLS TOYNLNOD NOTSOYNS HOVAE NISNOOSTIM JOMOLINVW OL SHSATH-OML WOSS FALNNOD) JOMOLINVW = VN 
AGNLS JONLNOD NOISOYS HOVIE VOTYONS LAINI HLYOM=3NVINAHINOS OL LIINT KLYOM=3NV7 WONS CALNAOD) HOV3EA=W1Vd = YN 
NOILVTIWISNI NIOUD ONTIMOHS VOTHONS CALNNOID) VLOSVYNVS JO SHdVY¥90LOHd 
AQN1S TOHLNOD NOTSOYZ HOVSE 3NIDT ALNNOD GHuVMONR 
OL LSINI HLYOM=3NVT=HINOS WOUS GNV LSINI HLYOM-<3NV7 OL ANID ALNNOD NILAVW WONS VOTHOT4 CAINNOD) HOVAR=W1Vd = YN 
AGNLS TOXLNOD NOLTSONS HOV3E VOTYHOIS CALNNOD)] SVVIANId = YN 
VaTYO14 CALNNOD] SVVIANId = WN 
VOTHOIS CALNNOD) 30V0 = VN 
VOTYOTd CAINNOD) TWANG = WN 
VATYOT4 CALNNOD) QYVASYR = YN 
VOTHONs CALNNODI SNHOF ELS AGNLS TOXLNOD NOISONS HOIVAE = VN 
AQNLS TOXLNOD NOTSONS HOV3SE VINHOSTIVI CALNNOD) ZNYD=VINVS = WN 
AGNLS 
JONINOD NOISONS HOVE VINYOSTIWVS CALNNOD] OOSTG=NVS OGVNOMOD ANY HOWVSA=WIdAdWI HOVAG=NV390 S0TSNV390 = YN 
AQNLS 
JOMLNOD NOISOYNS HOV3E II 3SWHd A XIONSddV VINYOSTIVD LALNNOD) SONVHO AVA-LHOGMAN OL YSATYH TATHAVO=NVS = UN 
AGNLS TOYLNOD NOISONZS HOVEE 2 3SVHd AT YIGNAddY VINHOSTIVI CALNNOD] OO93SIG=NVS = YN 
VINHOST IVI CALNNOS) JONVHO AGNLS NOTSONS HIVES = VN 
LALNNO9D) S3TVSONV=SO7 NOTI931NNd HOVSE NO CUVOB=AMOSTAQGVY 30 1¥0d3u 
ALNNOD 
NOTLO3LONd JO S3YNSVAW CNV [51509] NOISONS LNOBV SINIOd NIVL439 


sisoo 
SNOT AWVIOK 
30 [V1LS09) VN SVWA7180Ud SIOO = VIDNV 30 SVIVYd 30 OVOVWHOS 3 VWIJTHVW OVSOHNS V VYINOD VW1SOD VO OVIDALOUd = VN 
: SNOIAWVIOW 
30 VLSOD VN SVW37180¥d SIOG = VIDYV 30 SVIVYd 30 OVIVWHOS 3 VWILTeYW OVSONR WV VeINOD [V1S09) VO OVO9DFL0%d - YN 
: vlsoo 
S3YVT=1VRN9 FHL NO GASN NOTLO3L0¥d 3HOHS ([1S09) M01 
41s09 


AGNLS 

JOYLNOD NOISOYNS HOV3E VINHOSTI WWD ALNNOD OOSTO=NVS COGVYNOMOD) ONY HOVEA<WIdadWI HOVSA-NV390 30ISNV3S90 = VN 

VINNOSTIIVD COGWNOXOD) AANLS NOTSON3S HOVSE = YN 
OaGvNOYNOD 

VOINOTS SABM ANAVISTIG ONY VINIOMIA 4O AQNLS C3ATLVYH3d009).NO LYOd3Y TOHINOD NOTSOMS HOVSE = VN 

AGNLS JOYLNOD NOISONS HIVIE C3ATLVY3Sd009] WHOA=M3N ANVIST=9NO7T L3INT S3NOF. OL LAINT ONWAST=3eI4 = VN 

AGNLS TONLNOD NOTSONS HOVAE C3ATLVH3d009) VINISYTA HOVSR=VINISATA = YN 

AGNLS TOXLNOD 

NOISOYNS HOV3E C3ATLVY3d009) W3NV VENLNSA 3HL NO 1LYOd3Y WIMSLNT WWII3dS = VINAOSTIVI NYAHLNOS 40 1SVOD = YN 
BATLVe3d009 

S3OTL 3HL SATLIVE [HOLOVELNOD) V 
YOLIVELNOD 

NOILOSL1O¥d WASVOD HOS CSNOTLONYISNOD] 4O S3dAL LIWHdSY 4O NOTIVITIdd¥ YOS SLIWIT ONV S3TLIVISISSOd - WN 
: SNOTLONELSNOD 

SiSVOD 3H1 40 NOTLOSLIONd SHL 4O4 SHHOM CNOTLINYGISNOD) 

15V09 1SV3 VOTHOT4 3HIL NO CNOTLONNISNOD) LSINT LV SidW3LLV ATeV3 

NIOUN HOVSA-1WV9IS AHL JO CNOTLONYLSNOD] ONY NOIS3G 

SYHOM YSATYN ANY FONSIAQ W3S JO CNOTLINALISNOD] BHL NI SaeWIl 

SNIOND 4O CNOTLINULSNOD) GNY NOIS3G 

SYSLVMNVSNE JO CNOTLONYISNOD) 3H1 AA G3SNVD GAA-V3S 40 AHdVHOOdOL JO NOTLVIYVA 
(Q3NNTLNOOD) NOTLINYLISNOD 


2i2 


2000N90TeS 
TOO0NSOTOS 
ToOO0O0YNSOTOS 
20004899099 
TOO0dYNDOTSSO 
T000uN9S0L9 


1000490094 
TO000ND90TS 
1000492025 
£€0008960%S 


200089S029 
1000u9209% 
2000490002 
TOOOYSTOTS 
$00049006S 
To0oNd2TL2 
70008960%S 
200049609S 
TOOOYSTTES 
10004960%S 
T000u90009 
2000892095 


200049000S 
TO00YNNSO9E 
T000u9800S 


7000N900€ES: 


TO0d0UDTOeY 
1000499089 


2000N9T004% 
200049209S 


TO00ND00EY 
1000499082 


TO00YDTOOS 
9000496089 
»000N90TES 


s000u9002S 
T000u920ES 


1000499094 
1000u9S00S 


NOTH3SLTYD CNOTS3G) NIOND VW JO FONVINOdWI ONINYSINOD LNSW3S1VLS AYVWWAS 
NIONS HOVSR=1V3S FHL JO NOTLONYLSNOD ANY C(NOIS30) 
SNIOUD AO NOTLONYLSNOD GNV ([NOIS3Q) 
(NOTS3G) GNV ONTNNV 1d NOTLOSLOY¥d 3YOHS 
CNOTISAQ) NIOUD NI SNOTLVIYVA 
(N9TIS30) NIOUS NI SNOTLVIYVA 
NOIS30 
( ONVVIOH ) CONV713730) NI NOTLONYLSNOD NIOHNO LY LIVWHdSY 40 35M 3SHL NO LYOd3Y = YN 
ONV11LI7350 
AGNLS TOYLNOD NOTSOYS HOVE Y3BATS JITYNVW OL IWNVD-AVW=3dV9 WONS CAVE-3NvMVI30) 40 1SVOD ASSH3F=<MAN = VN 
AVG=3NVMV 130 
AGNLS TOUNLNOD NOTSOYS HOVSE ANVIST MOIMN3S4 OL WOOWWNH]SLITM WONS LSVOD C3YVAV130) = WN 
3uyev130 
S39VYANO S3INDISNO 30 SI3HI3 3M ALISSNSIY S3L09 SAG (C3SN3430) 30 SW3180dd 
3SN3I30 
SIN3SWI3SA3YN ONY SNIO¥S = SWHOM [39N34350) VSS = WN 
SONY GAWIVID34 YOs SHYYOM [(39N3330) V3S 3WOS 
SYYOM [39N34390) Wisvood 
+ = S3NAOH9 (39N3530) V3S = VN 
S3NAON9 (39N3330)] VSS = WN 
LSVO9 AQNYS VY NO NOTLOALONd ONY NOTSOYS (39N3I30) VAS 
JONONTOS V1 13 3YTOT V7 3YLN3 NV3907 30 3SIVONVHS 3109 V7 YNS Y3W VT 3YxLNOD (39N34390) 30 S39VANO S31 
SMHOM Y3ATH ONY (39N3430) V3S JO NOTLONYISNOD 3H1 NI Y3@WIL 
C39N34I90) YOs SQOHIAW JO M3TA3Y NOTLOSLONd WI1SVOO 
C39N39I30) GNVY NOTSONA LSVOD 40 SIVINSWVONNS 
(39N4430) ONV NOTSO¥A LSVOO 
(39N3430) JYOHS3HO4 ONY SNIOND G3ANND 
39N3d30 
N3HOSTHL ONVIST AHL JO (C3NI7930) GNV NISTYO = YN 
3NI1930 
SMHOM NOTIO3LN0Nd HOV3E NO (V1VG) 3WwOoS 
V1V 
NOISOUA 1LSVOD ISNIVOV S3YNSV3SW GNV SW378Odd 14THO WHOLLTT = 1SVODLS3M CHSINVG) 3HL va 
HSIN 
3dAL N3WNLIG JO ( SLNSWYNVAWS TAWNVD ANY S3MAN [CSWVO) SNIOND ) S3HNLINALS ITINVYCAH = VN 
swva 
IddISSISSYW GNV VOTHOTS 4O SISVOD 3HI ONOTY (C39VWVO) WHOL1S ee ore 
OVW 
VOTHOTS ALNNOD (30V0) = WN 
30vG 
STAM ONINIVI398 GNY SQVAHWING STIWh-V3S S3ILL3F (CESAUND) 
SONSIAG 3HYOKSAHOS ANV SNTIOYND (G3ANND) 
: Q3ANND 
SNIO¥O AG NOISOWS 3YOHS 4O TOYLNOD 3HL OL SONVIGV3SH NO (SLN34UND) ANY S3AVM JO NOTLOV BHL JO NOTLIV13YN SHL 
SNIOWD 4O NOTLVIIVISNI SNOSOVINVAGY 
3HL ONY HOV3E AGNVS Y NOdN SHSNV3INS ONY CSINSMHND) JO 193493 FKL ANTWHSL3O O1 ST30OW BWWIS HLIM ISaL G8 
SIN3UY 
AGNLS TOYLNOD NOTSOYWS HOVSE LNDTLOSNNOD BBATYH WONLVONVS OL [433N9) HSV = T Va"v = WN 
SONVHLNA (W33Nd) TVaNA 
AQNLS JOUNLNOD NOTSOYNZS HOV|AS LNOTLOSNNOD £yABYD) HSV OL YBATY JINOLVSNOH = 2 vauv - WN 


w33u9 

WNYYOE JO ONVIST 3HL NO GOHL3AW LIVSVA 1L1WHdSY AA (Y3A09) 3NNO AAW3RK V JO NOTLONULSNOD = VN 
u3A09 

AGNLS TOXLNOD NOYSON3S HOVAA NISNOOSTM CALNNOD) SNIOWY = YN 

NISNODSTM CALNNOD) 33NAVMITW JO 3NID SHOHS NVOTHOTW=3NV7 AGNIS NOISOUS HIVES = YN 

AGNLS TJOHLNOD NOISONA HOV3E OTHO CALNNOD) AMV] NY 3TYa=SNVT 30 SHOHS = XI XTON3dd¥ = WN 


(QSNNTLNOD) ALNNOS 


213 


70008900%S 
4000N900ES 


1000490099 
TOO00ND9NEE 
T000N9B0S9 


T000ND0TE9 
T000896002 


1000892029 
Too00udz02S 


€000N9008S 
$00049002S 


8000496089 
T00049800S 
€00049006S 
T000u9202E 
9000496089 
2000xN90TSS 
10004u9S089 
9000496089 


TOOOYNDSOTLE 
T000u9%09€E 


TOOOYDOTIE 
soo0ousotes 
7000N90TS9 
90004900SS 
2000498009 
100048990%S 
80004900SS 
2000890069 
1000899065 


TOOONSTTISS 
2000N900SS 
T000ND0Tb6% 
1000492062 


2000Yu900T9 
400049008S 


NOT93YH JLVM NI £€S3MAG) VAS NO dN=NNY SAUM 40 SIS3L 1300W = YN 

AdAL N3SWNLTS 40 ( SLINSWYNVAWS TWNYS CNY CSAYAC) SwWV SNTOHO ) SSHALINULS ITINVYGAH = WN 
S3yAQ 

SIS3L ANVWS [QAAQ) AR SNOTLVOTISSANT SSAN3SATLO3543 SNIOUD VAS 
a3Aa 

S3NAOHD 2d MANOS JIAVISNFAVY CHOTAVL=E1LVId-N0) 
YOTAVL=LV1d=NG 

vWOTHNTs ALNNOD [1VANG) = WN 


TWANG 
ONVISITA JO 31ST N3GOVM CHOLNG) 3H1 NO NOTIVOTIddv SIT GNV S3AVM ANVS LNOFY AMOAHL IWOTLVW3HLYW V 
AMMINSD SVT BHI NT 1SV09 CHOING) SHL 40 AYNOLSTH 3HL 

HILNG 
CNTANNAY Lv GNWS 40 LNAWSAOW AHOHSHV3N SHL 

NIEYNa 


S3IUNJONULS AYOHS NI ONTVWId L33HS $3315 JO CALIVTIAVENG) 
ALTII6VENG 
LIAS NO SMHOM BATLOSILONd [ANNO] = YN 
WNYHOE 4O GNVIST AHL NO GOHISW LIVSVA LIVHdSY AA YSA0D CANNOT AAVAR V SO NOTLONYLSNOD = VN 


3Nna 
SONVYHINA W33Nd C1IVENG) 
Ivenad 
NOISONZ LSVOO ISNIVOV S3YNSV3W GNY SWATKOdd C14THO) WHOLLTT = 1LSVOD1S3M HSINVO 3HL 
SMOPYVH SNIV-SHOHS LV W39180%d (13140) WHoLL17 
SWIYSLVW 4O CLSTHO) WILSVOD ONTIVYSONOd3SHd LNOHLIM HO HLTH W9S AHL ISNIVOW SISVOD 4O NOTLI31L104d 
13TuO 
NOTINGIMISTO HOVAP GNY (39VNIVHO) 441719 
JOVNIVEO 
OTHO = NOTSONZ 3HOHS JO C[NOISTAIO) 
NOISIAIG 
VINVATASNNAd 


VINSNIN3d JIST<3NOSINd HOVIE GAVIA AVWIDTSTILYV JO ALITIAVIS NO CNOTINATHLSTO) ANY 3ZTIS 3IDTLYVd JO 193443 
CNOTINATHISIO) HOVSE ONV SOVNIVEC 34119 
NOTLNEI¥LSTO 
NOTLVANDSYN OL NOTLVI3N NI SW3180Nd SHNHS AO CNOTSSNOSTQ) 318VL-ANNO0ds 
CNOISSNOSTG) 31eavVL-GNNOY 
NOTSSNISTIA 
SW378ONd CINSWd013A350) GNY NOTSONZ HOVSE SVINSOST VO 
BYOHS ASSHSCHMAN BHL 40 CIN3Wd013A30) 
SANTT3AYMOHS 40 CINSWdOT3AR0) 3H1 CNY S3SS3004d WeHOLlltd 
AZJNYSOHON NO SYHOM BATLOALNNd ANVIST JO CAINSWdNT3ARGT ONY NIOTYO = VN 
S3BNAOHD ARM G3L9]9L104d 1SVOD ONTO3939N V NO S37TSONd 1SVOD 4O [LN3WdO13A50) 3HL 
S311404¥d HOVIE 4O CAN3WdO13A30)] 3HL ANV NOTSONS 1SVO9 
ASNY3SQYNON 4O LUVd LS3M NI CANSWdOT3A30) HOVSE NO SAHNIINNIS BATIOILONd GNVIST JO 1934433 3HL = VN 
LHOTE-ANNANSINVD BHL NJ CINSWdOTSARQ)] AW1svod ONY NOTSONS HIV3SE = VN 
S1is3l 
WILINI GNV CLN3WdOT3A30) LNSWdINDS LYOMSNVHL TWHOLITT JO 31VH BHI NO SNIOWO 4M 199443 3HL.40 AGNLS ANOLVYHOBV) 
NOTLOALONd WLSVOD ONV CLN3WdO13A30) W1isvod 


IN3Wd013A30 
ZAINHOISNSLSAY CNSHOSINSA) N3G AN4s NAONNIHSSdW3 SNT3AWS9TIV = UN 
N3HOSLNIAG 
VOINONS HOVIE-WIWd IV SNIOUD AINId LISHS 1331S 4O CNOTLVNOTYIL30) 
NOTLVYOTY3L30 
VINYOSIWO OLFJOALNOW LV G3LINAISNOD SNIOHS NI G3SN NDOT 3L3HOINOD 4O SL Rarer 


SW31SAS SNAQHO 4O CNOIS3G) HOs STSVA OISTINSIOS V = WN 


NOTLODLOY¥d WWALSVOD ONY SAYNLONYIS WAS NI (NOIS3O) ANY ONINNYId YOS STSVA SV 394NS ANY 1143MS = YN 
(Q3NNTLNOD) NOIS3G 


214 


20004900SS 


T000489%70S9 
2000x990€9 


7000u900ES 
8000u9002S 


€000N90TS9 
20004900%9 
9000N9TTSS 
Tt00N900zS 
1000498009 


T000ND00E9 
TOOOYSTT6E 


Tooduse tee 
1000490099 


T0004u9S089 


80004900SS 
2000496089 
S000u96002 
100049906S 


1000499082 
Tod0uD0TEeS 


1000u960SS 
70004u900SS 
s00049008S 
TO00ND00TS 
900049008S 


€0004960%S 


1000499059 
2000x49S09S 
T00049200S 
200049006S 
€00049009S 
T000u990€S 
T000u9L08E 


TO000HDLOBE 


2000490000 
8000u96002 
1000496089 
1000490000 
1000490095 
S0004900%S 


ZINHISN3ISNY N3HOSIN|G N3ID YNs CNSONNIH3JdW3) A3NTSIWSOIIW = YN 
N3ONN IHS 3dW3 

NOTSOU3 HOV3SE LVEwOD O1 SGOHL3W CADNS9YNSW3) 

NOTSON3 HOVSAR LVEWOD O01 S3YNSVAW CADN39N3WS3) 


ADN3I9Y3WS3 

3dAL NAWNLIE 4O ( CSLN3SWYNVEW3S3 TWNVD GNV S3¥AO SWVO SNIOYND ) SAYNLONYLS DIANVYOAH = VN 
SIN3SWINVEWS] 

LVAS JNV [SN3908N3173) $30 F1SNHLS3MQHON 430 NV NAHOVSUNHONYMeaV 310 = YN 
; SN3906N3113 


S3TATVIGVID ONTZIWINIW = (51934353) GNV SNIOUD 
STY3-3NV7 40 3YOHS OIHO BHL NO S3YNLINYIS 39YNV7 40 (S1934453) 
SNIOM9D JO (S1934433) 3HL NO = VN 
LTAS NO SAYNLINNLS BATLIZLONd WisvOd 40 (S1939443) = WN 
13TUO ONVS WHOLLTT HLTA S13COW NI (€$19343433) 37V9S 
$193443 
HOW3IE-GYOIVAS NO SBNAOND 3O SAdAL SNOTYWA 40 (SSAN3ATIN3II9) BHL OLNT NOTIAVOTAS3ANI NV = WN 
: NVOTHOTW=3V7 4O 3YOHS 1S3M 3HL ONO 
S3ILID Y3HLO ONY NISNOISTM GOOMZSHOHS 1V- NOTL9310¥d HOVSE HOS ABSN SNIONO AdAL BIBVBWHSd 4O [SS3N3ATLIO3453) 
MYOASM3N GNVIST=9NOT HOVSG=AVMYNDON LY SNIOND 4O ([SS3N3AT1934453) 
SiS3L GNVS G3A0 AA SNOTAIVOTISSANI [SS3IN3SATL939543) SNIONO V3S 
SSIN3AILI34353 
VINVATASNN3d 
VAINSNIN3d 3IST©3ANOS3Yd HOVE GAIITS AVIWIOTSTLYV 4O ALITIGVLS NO NOTINGIMISTO ONY 9321S 31DTiwWd JO £1939443) 
ABNU3QYON JO LYVd LS3M NI LNAWdOT3A3G HOVIS NO S3YNLINYIS 3ATINZI0ONd GNVIAST JO (1934433) BHI = YN 
SSHOV3A 31EVIS NG S3NAO49 4O (193453) 3BHL 
S3HIV3A G300NS NO S3NA0H9 JO (193453) 3HL 
Sis3l 
WILINT GNV LN3WdO13A30 LN3WdINDA LYOMSNVYL WHOLLIT JO 3LVH BHL NO SNTCHD JO (193443) ‘FHL 40 AQGNLS AYOLVHORVI 
SNTOYUD 4O NOTLVIIVISNI SNOZ9VINVAOY 
3HL ONY HOV3E AGNVS VY NOdN SY3NV3NB ONY SINSYHND 4O (199443) FHL ANTWH3130 O1 ST3GOW 3WOS HLIM 1S39L 
SNIOUD Wiswod 4O (193443) 3SHL NO AGNLS IWIN3SWIY3dK3 NV 
493443 
S39T¥d CAWONODS) LV HOV3E WV GATING OL MOH 
HOYVASSY W1ASVOD WON4S SLD3dxK3 [AWONOD3) Y3LVM LVHM = YN 
BS-86T VAS-OTLIVE GNV V3S=HLYHON N33M139€@ CAWONOD3) Y3LVM = WN 
VAIN VSS-OTITVE8 GNV HLYHON N33AM13€ CAWONOD3S) Y3LVM = WN 
CAWONOD3) Y3SLVM 40 IVANYW = YN 
AWONOD3 
S39VYHANO S3ANOTENO 30 (S93HD39) 30 3LISSNS3Y $3109 S3Q 3SN3430 30 SW3780ud 5 
SI3HO 
MYOA@A3N AVE=VOTVWVE GNVY L3INT AVMVHDON OL J3IINT AVMVWDON CLSV31 WOM4 ALTD=NHOA=M3N 43O LSVOD DILNVIALY = WN 
AQGN1S TONLNOD NOTSOYNS HOV3SS LNDTLOSNNOD YORYVH N3AVH=M3N OL YSATH C1SV3) 6 V3NV = YN 
AOGNLS TOYLNOD NOISOYNS HOVSE INDILOANNOD YSAIM £15V3] OL Y3ATH LSSSVNOWWVH = 2 VauV = WN 
NOT934 JSVOO NVIS3STMS £C15V3) NI LNO4D LIWHdSY HITM SNIOUD = YN 
1Sv09 NVIS3Td44 (1SV3) NO NOTL93L0¥d GNVISI = WN 
2S-2%6T 1SVO09 C1SV3) 3H1 NO SWHOM IN3ZD3H 3WOS NOTL9O3L0¥d LSVOO 
1SVOD [1SV3) VOTYOTF SHINO NOTLONYASNOD L3INI LV SldW3LLV ATYV3 
isv3 
4SVOD LSV3 VOTYONS FHL NO NOTLONYLSNOD LEINT LV SidW391LV CAT4V3) 
Alav3 
SSNAOYD ONY SYSLVMYVINB 4O JONSNIANI 3HL ONY S3AVM GNVS 40 CSOTWYNAG] Wisv¥Od 3HL 
WALSAS ANAOWD V KLIM LSVOD V JO CSDIWVNAG) 3HL 
WALSAS 3NAOHYD WV HITM 1SVOD VW 4O CSOIWVNAG) 3HL 
SSNAOUD JO MON V AB GAIIDZ1OYUd ATLHVd 1SVOD V JO [SOTKWNAG) 3HL JO 1L93dSV¥ 3NO 
NOTLIZL0Nd WISVOD 40 SIS3L 1300W GNV [SOTWYNAG) WISVOD NI HOUV3SIN 4M W3718ONd BHL NO SV3ZOI 3WOS = YN 


SNIMS ONY B3AVYL N33M138 VAS=ITIIVE HLNOS JHL 4O NOTLDALOYNd WISVOD ONY [SOTWVNAQ) W1SVOD WWH3aN39 - SOTRYNAG 


215 


T0004990%E 
TO00NDYOSE 
T000YN990SE 
T00048990%S 
ToodNdTT29 
2000u9002S 
z000xN92zTT9 
TO000NDBOST 
To0dNd2TL2 
TOOOND2 TEE 
1000490080 
TOOOYDOT9E 
T0008960%S 
1000490009 
2000490069 
TOOOYMSTISE 
1000490092 
1000499084 
TOOOYNSTTS9 
TO000YND00SE 
TOOONS9NTE 
TO00NDOT + 
TOOOND0TI? 
€000u9000% 
1000490024 
T00049800S 
€000u9000S 
100049%0S9 
2000Y4990€9 


7000490009 


$000496002 


2000Y49S00S 
7000N9B0ES 


1000899065 


200049008S 
70004896045 
80004896089 
TO00ND60TS 


TOOONSTOTS 
2000Y49E06S 
T000NDL0E9 
2000K92TLS 
9000u9009S 
20008960%S 
€000u900%9 


SVX3L NOLSSANV9 LY CNOTSOY¥3) HOV3E = VN 

VNIVONVIHHINOS HOVSE-AN1I04 1V (NOTSON3) HOVE = VN 

INDTLISNNOD LHOd1SSAM HOVIE=OdwWOd LV CNOISOY¥3) HOV3EE |= WN 

S3A11SO4d HOVSGE 4O LN3WdOT3SA30 3HL GNV CNOTSOY¥3) 1SVOO 

Z96T-196T VOIYONS NI SNOTLIGNOD SQTL WHOLS ONV CNOISOY3) HOW3E JO M3IA3Y 
S3IG3W3Y ONY SASNVD NI S3TONIS = NOTLIZLNNd GNY C[NOTSON3). 1SV09 
HOVAG-ONVHVS=NZYWI NI SWHOM NOTLOILNYNd ONV CNOTSOY¥3) HOV3E 

ABSHSr=M3N ANV ANWIST=9NOT NO NOTLIZ10¥d ONY [NOTSO¥3) 1LSVOD 

LSVOD AGNWS V NO NOTLOALONd GNV CNOTSOY3) 39N3430 W3S 

VOTYOTS ANILSNONVELS INTOd HLYON LV SNIOYD OLL3W1Vd ONY CNOTSO¥3) 

NOTLOSL0¥d SYOHSSHOS GNY CNOISON3) 1LSVOD 

SW31808d LNAWdONSA30 GNV (NOTSOH3) HOVE SVINYHOSIIVS 

3ON3430 GNV CNOTSOH3) LSVOD 40 SIWLN3WVGNN4 

JIN3IIFO GNY CNOTSOY3) 1SVO9 

LHOTE=AUNGYSINYD SHL NI IN3WdO13A30 WISVOD GNV CNOTSO¥A) HOVE - VN 

VOTYOT14d ANTLISNONVEIS LNIOd HLYON LY SNIOMD OLL3WWWd 39VEAVD GNV [NOISON3) 3YOHS 
NOTL3Y¥IOV ANY [NOTSOH3) 1S¥09 40 SASNVD = YN 

WHOM ASHL MOH 1LSVOD N3d0 3HL ONODV CNOTSON]A) LIWID OL G3LdVOV SYHOM JATLIALONd NO ¥3dVd 
VNSVIY AVE=WWWAHOUM ALINISIA ONV LTdS Y3WOK ONOTWW CNOISON3) 40 AGNIS 

C(NOTSOYNS)] HOVSA WO3HD 3L3Y9NOD 40 SNTONO JISV3EWS3d = VN 

CNOTSON3) HOV3E GNY LNAWSAOW GNVS 

C(NOTSON3S) 1SVO0D JO NOTLN3SA38d SHI 

{NOTSON3) LSVOD 

C(NOTSOH3S) LSVOD 4O NOTIN3A38d BRL 

C(NOTSO43) LSVOD 3O W37180%d 3HL 

CNOTSOU3] LSVOD LSNIVOV SSYNSVSW ONY SW371804d L4ATYO WHOLLIT = LSVODLS3M HSINVG 3HL 
C(NOISON3) 1LSVOD 

[NOTSON3) HOVSE LVEKOD OL SGOHL3W ADNSONSWS 

C(NOTSOYNS) HOVSE LVBWOD OL SAUNSVAW ADN39N3W3 


NOTISOuS 
“SNOT aWVIOW 
30 VLSOD WN SVW37180Ud SIOG = VIDNV 30 SVIVUd 3Q OVIVWHOS 3 VWILTYVW [OWSOY3) VY VeLNOD VISOD WO OVDDFL0Nd = VN 
ovsod3 
S3HOVAE [Q30NH3) NO SANAOYD 4O 193433 SHL 
q300¥3 


AGNLS TONLNOD NOTSOYA HOV3E VINVATASNN3d [3TH3) VWINSNINSd AIST=3NOS3Yd = VN 
AGN1LS VOXLNOD NOTSOY¥S HOV3SE VINVATASNN3d C3TH3) VIASNINSd 31S1=3NOS3ud = YN 


313 
S1is3l 
AWILINT ONY LN3SWdOT3AR0 CLN3WdINDS] LYOPSNVYL WHOLLTT JO 31VH 3HL NO SNIONO 30 193443 3HKL 4O AQNILS Se 2 
AIN3hd IND 

SLSNN3SSSISO N3SHISINISLSTIOH=9IMS3SIHOS HSC NV S13STSS9SONNHSNSIN 430 TONNSMSSVMIN3S) ONN ZLINHOS = YN 
ONNSMSSVALNG 

BONOMTS VWI 13 38YT07 V1 C3Y1N3) NV3907 3Q A3STVONVYS 3109 YT YNS Yaw VT 3eLNOD 39N3430 30 S39VANO S31 
3Y1N3 

C39NVYIN3) 33ND TVENG 
BOINVYELNS 

VIAINSNIN3d SIST=3NOS3Yd LV JYNLYN LTMINO OL LdW3LLV CSY33NTION3) NOTL93104d HOVE 
SY33NION3 


SHHOM CONTH3SANION3S) ITINVHGAH NT L1WHdSV 40 NOTLVOTIddv 
HOV3SE-ONVdWOd LV AGNLS CONTHSSNION3) W1isvod 
SBYeNLINYLS CONTHSSNION3) W1isvood 
VTQNI NI SW37KOdd [ONTYSANIONS) W1LSVOD 3WOS 
NOTLO3LO¥d WASVOD GNV SAVMV3S SHOSYVH NI (ONTYSANTONS AWILTYVk NI SiS31 W30OW 40 ALTIIIEVLINS = YN 
CONTHS3SNTON|A) WISVOD NI N3WNLTS 
CONTSSSNION3S) WOITHdVe9OV3;IO 
ONTYaSNIONA] 


216 


ToodNSSOTS 
TOOONDBOES 
2000u92T2S 
9000N90T2S 
TOO00NSOTES 
2000u9TOTS 
T0004u9S029 
2000892049 
€000u9S0S9 
z000xN9S0T9 


2000499029 


10004892029 
1000496009 
T000YND9NTS 
7000YN9E0S9 
T000N9208sS 
T000N9L0LS 
1000xu9S0S9 
200049S0S9 
T0004u9608S 
€0004896029 
TOOOdNSTOSS 
$00049%029 
€000u9S029 
1000u9806S 
TO0008990LS 
C000YNDENS9 
T000u9602S 
7000N9ZT2S 
2000xN9Z0eS 
7000N9S02S 
1000496029 
€000Yu9S02S 
20008990T9 
2000490T29 


€000499029 
7000496029 
TO000YND0TES 
1000489%09S 
TOOONSOTOY 
9000490000 
6000490000 
TO00NDLOSE 
TO00YDD0EY 
€000u9TORSE 
100049900% 
TOOONSEORE 
TOOOUDTOLE 
2000u9T0REe 
2000U9T09E 
TOOOUDTOSE 
TOO00UDSOZE 
Todd0NDNTeS 


AQNLS TOYXLNOD CNOTSON3S) HOVER SLISSNHOVSSVW HOV3IE=3NSARu 
AGNLS TOYLNOD CNOISONS) HOW3AA °H °1 NHVO 4O GNVIST. HOVAS=<INTWIVM 
AGNLS VONLNOD CNOTSOYN3S) HOVSS OTHO NOTVIIWYSA OL ANSNONVYS ATH3S-3NVT 40 3NIT 3YOKS OIHO AT XIGN3ddV 
AQNLS TONLNOD CNOTSON3) HOVAAR NVOTHOIW=307 3O 3YOHS SIONINII 
AGNLS WOHLNOD CNOTSOY3S) HOVAR SLLSSNHOVSSVYW GOD=3dV9 GNV INTOd NOLYSAW3Sd N3IM138 3YOHS 
AQGNLS TONLNOD CNOTSOY3) HOV3S OTHO QVSH3SIGYVW OL SNID 3LV1S OTHO = NVOTHOIW 3HL WONS SNIT 3YXOHS JIY3-3yV1 
AQNLS TOYLNOD CNOTSON3) HOV3E OIHO WeVd ALINOWWOD 3NV1-013143439HS 40 3YOHS 
AQNLS YOHLNOD FNOTSOH3) HOV3A AASHAFHM|N ALTO“OTINVILY 
AGNLS TONLNOD [NOTSOYA) HOVAE STONIVIT NOLSNVAZ 4O ALIS 
AGNLS TWONLNOD CNOISOWA) HOV3SA 3NIT ALNNOD GuvMoua 
OL LAWI HLYOMe3NVT=HINOS WONS ONY LOINI HLYOM=3NV1 OL SNIT ALNNOD NILHVW WONS VOTHOT4S ALNNOD HOVAR=W Id 
AGNLS WYLNOD 
CNOTSON3) HOVSE JATLVYE3Sd009 V3YV VYNLNSA 3HL NO 1LYOd34 WIUMSLNT WIISdS = VINYOST IVI NYSHINOS JO 1SVO9 
AGNLS WOYNLNOD CNOTSONS) HOVIE VWNVTSINOT INIOd NOODDVY OL SSVd=37138 
AGNLS VONLNOD CNOTSOYN3) KOVSIA 2 ASVHd AT XIAN3ddY VWINYOSI WS ALNNOD OO3TG=NWS 
AGNLS TOXLNOD C[NOISOY3) HOVE H3SAIY SDIYNVW OL TWANVD=-AVWH3dVD WONS AVAe3SHVMV130 JO 1SVO0D AXSHYSF=M3N 
AGNLS TOYINOD. [NOTSONS) HOVSA TIVMVYH NHVO HOVAIR-VMT31VH 
AONLS TWOXINOD C[NOTSO¥3) HOVAE NVOTHOTW ALNNOD N3TYYSa 
AGNLS TONLNOD (NOISOY3) HOVSE ONVIST MOIMN34 OL WOOWWNH=SLII™ WOHS LSVOD JyuVMV130 
AGNLS TOXMLNOD CNOTSO83) HOVSAR WHOASM3AN TIT M=xNHLdY OL HLYOMSOVM=140S ANVIST N3LVIS 
AQNLS TONLNOD FNOTSOHS) BOV3E ABSYAF=MIN AOBWVSHLYad 
AQNLS TOYLNOD CNOTSON3S) HOVSB ANWIST=30C0HY ATHSIS3SM GNV NOLSONIW=HLNOS 
AGNLS TONLNOD (NOTSONS) HOVAE SLISSNHOVSSYW GQHOJOAB=$M4N .LNIOd WHV19 
AQNLS OXLNOD (NOTSOH3) HOVAE INDTLOANNOD AVASOTINVIN OL Y3SATY S3WVHL 
AGNLS TOSLNOD CNOTSON3) HOVAE AATLVHSd009 VINTISMTA HOV3E=VINIOUIA 
AGNLS TONINOD CNOTSOMA) HOVAR SHTIHSdWVH=MSN JO ALVIS 3SHL 40 SYOHS 
AGNLS TOYLNOD CNOTSOY3S) HOVSE WNVD-AVWH3dV9 OF LAIN LVOANNVA -- ARSYHSF=M3N 40 3YOHS 
AQNLS TONLNOS CNOTSOYS) HOVSE SLLISNKOVSSYW WVYHLVHO 
AGNLS TOXLNOD CNOTSOYN3S) HOV3SA TIVMVH NRVO HOVIB=-IMINIVM 
AGNLS TOMLNOD CNOTSOYN3) HOVSE VINYOSTIWVI ¢ INTOd SNHNA ) AVE=LOTOAWNH IA XION3ddV 
AGNLS OYLNOD CNOTSOY3) HOOVES VATHONS LSINI HLYOM=3NVTSHINGS OL LAINT HinOmM=3NVT WONS ALNNOD HOVAR=W1Vd 
AGNLS TONLNOD CNOTSON3) HOVAE L3SINI LVOANYVA OL AXOOH=AGNVS WONS ASSHAC=MNAN JO SBYOHS 
AQNLS TOHXLNOD CNOTSOMS) HOW3SA VINHOSTIWS ALNNOD ZNHINVINVYS 
AGNLS TOYNLNOD (NOTSOH3) HOV3A ODTY=OLYANd NYAFSENVS 
AQNLS WOULNOD CNOTSON3) HOV3A LNDTIOSNNOD M3ATH WYHAB OL HSATH MONLVONVS TT ONV & SV3uv 
AQNLS TOXLNOD CNOTSONA) HOV3EA VOTHOTS GNVIST VITSWY 
AGNLS 


VN 
VN 
VN 
YN 
YN 
VN 
VN 
VN 
VN 


VN 


VN 
VN 
VN 
VN 
VN 
VN 
YN 
VN 
VN 
VN 
VN 
YN 
VN 
YN 
YN 
YN 
VN 
VN 
VN 
VN 
YN 
VN 
VN 
VN 


VOULNOS C(NOTSOU32 HOV3E IT 3SVHd A XIGN3ddVY VINYOSTIVI ALNNOD JONVHO AVA=1HOdMSN OL YSATH TSTHBVOSNVS = VN 
S3BHNLINAIS TOXLNOD CNOTSOYN3) HOVER NI LIWHdSY 

VOINOTS SAZW SNAVISTE GNV VINIOSYTA 4O AANLS BATLVYSA009 NO LYOd3e JONLNOD CNOTSOYS) HOVSE = VN 
QNVIONS3=A3N NI WONLNOD (NOTSOYN3) HOVE 

YNVISTNOT 3IST©ONVYO TOXLNOD CNOTSOYN3) HOV3AE 

HOWSASSTTIASLHOTHM LV TONLNOD [NOISO8S) 

S3HOV3IE GNVS ONTIOIINGSY ONY TOMLNOD ([NOTSONA) HOVAE HOS WHISAS NIOHO JIAVAWHSd ATIVINOZIYOH Gane 3HL 
JOHLNOD CNOTSOYN3S) O1 30TNO VW VAS 3H1 ISNIVOV NVW 

OMLNOD CNOTSOY3) LSVOD NI NOTLONYLSNOD 3O GOHL3W M3N V 

SNIOWD AB CNOISOYNS] B3YOHS JO TOMNINOD 3HL 01 SQNVTGQV3H NO SIN3YYND ANY S3AVM JO NOTLOV 3H1 3O NOTLV134 SHL 
WINTOMTA LIdS ABHONOTTIM LV CNOTSOW3) HOVAS - YN 

ONWIAMVW INTOd NYWHOATL LV CNOISON3} SYORS NO 1LHOd3y 

VINMO4STIWWS VWEVAXVASVINVS 1¥ [NOTSOYN3) HOVE = YN 

S3HOV3E INSOVCAY ANY ASSHSrHM3N L3SINT NVNOSWNVW LY [NOTSOY¥3S) HOV3SE = YN 

S3HOV3E INIOVCOV ONY ASSHACHMAN LOINT NYNOSVNYW LY CNOISON3S) NO 1L¥0d3¥y 

WHOASMEN ONVIST“9NOT WeVd STTe=POOVF LY [NOTSON3) HOV3SE = VN 

VOIHOTS HOVSE-COOMANIOH LY CNOTSON3) HOV3SA NO LYOd3y 

VOTHOIAd HOVAA=CQOOMANIOH LV CNOTSOYNSA) HOV3E = YN 

S3T1139f ONV SNTONS LV CNOTSOUNS) ISNIVOVY S3YNSV3W 


(Q3NNTLNOD) 


NOISOu3 


217 


TO000YNSO YY 
T00089%08E 
T00089%024% 
TOO00YSTO9SE 
10004892099 
T000NDS08Y 
€000N9SO0TS 
T000489S00S 
€00089%0ES 


£000N990ES 
7000xH9%0SS 
€000892T8Y 
2000892Z0%S 
T00049909S 
TO00Y9Z0ES 
20004920ES 
20004990ES 
T00049902S 
€00049S09S 
7000YN990ES 
TO00YNSE00S 
20004960SS 
z000u980ES 
Z000NDTTES 
4000x890T2S 
2000H9E00S 
200089S09S 
200049ZT RY 
2000492005 
9000492 TS% 
Z00049%70ES 
Co000NdB0ES 


T00089S09S 


2000H920ES 
co000N9T02S 


2000x89S0TS 
S000xu9%0SS 
10004896064 
TOOOYNSTOOS 
T00049%0%S 
ToodudeT2s 
4000N90TES 
Z000HN9E04%S 
TO00YSE09S 
900089%0SS 
2000u49S00S 
T000489200S 
z2000u9T0eS 


2000892095 — 


7000N980ES 
1000892045 


TT LYVd = SH3TLNONS IWLSVOD YNO 4O CNOISONS) 
SYSTLNON4 Wisvod YNO 4O CNOTSOYNS) 

NIVITYG-1V3N9 NI CNOTSOYNZ) 1SV09 

NOTLOBLONd 40 S3YNSVAW ONY SLSQD CNOTSONA] LNOBY SINTOd NIVLH39 


VOTHOT4 ALNNOD SNHOFTIS AGNLS TOXLNOD CNOTSOYS) HOV3S 

AGNLS TOHINOD CNOTSOHS) HOVAE TddISSTISSTIW AINNOD NOSTYYVH 

AGNLS TOYLNOD CNOTSONS) HOVSE SLIASNHOVSSYW HOVIE=343A34 

AQNLS TOXLNOD CNOTSOYNS) HOVSE OIHO ALNNOD AWWA NJ 3lea=3yNV1 40 SHOHS = XT XIONS3dd¥ 


AGNLS 
TJONLNOD CNOISON3S) HOVSE YSATH ANION OL JOVITIA-3NV1-C03ST443HS ATYA AWW] 4O SNI7 S3HOHS OIHO ATY XTONSdd¥ 
AQANLS TONXLNOS 71 HOVASB ASSHSL=M3AN ALTO=NV390 
AQNLS VOULNOS 4 HOWAA YNVISINOT 31IST-GNVHY9 


AGNLS TOHINOD CNOTSO: SLLASNHIVSSYW HOVSR=dONHINIM 
AQNLS TONLNOD CNOTSOY¥3) HOVAA FJHIHSdWYH=eM3N HOVSE=NOLAaWVH 
AONLS TOXNLNOD CNOTSOY3S) HOVER °H 91 TYNYY 40 ANWIST AVA=3d3ddVNVH ONY HOVAIR=V3WIVM 
AQNIS TOHINOD CNOTSOYS) HOVAA NISNOOSTM ALNNOD JINTIDVH 
AGNLS TONLNOD CNOTSOYNS) HOVAE INITIOSNNOD NAATYH LNOTLOANNOD OL AVRSOTINVIN = 9 W3uv 
AGNLS TOYLNOD CNOTSOH3S) HOV3E LNDILOSNNOD MSATM STNOLVYSNOH O1 MORMVH NSAVH=MAN = © VSN 
AGNLS TOXLNOD CNOTSOH3) HIVES LNDTLDANNOD HAATY LASSVNOMWVH OL YBATH INDILOANNOD = 4% V3HV 
AGNLS JONLNOD TNOISONS) HOV3SA BJATLVYSd009 WHOA]|M3N ANVIST=9NO7 LSINT SSNOF OL LSINI ONVISTe3uTS 
AQNLS TOXLNOD [NOTSOY]A] HOVAA VINISHXIA HOVSA=VINIOUIA 
AQNLS VONXLNOD FNOTSONS) HOWAR ASSHACHMBN ALTO-OTINVILY 
AQNIS TONLNOD CNOTSOYS] HOVER NISNOOSIM WHSONSYM 4O ALTO 
AGQNLS JONINOD CNOTSOYA) HOVSR SIL3SISNHOVSSUW GNVIST Wwnid 
AGQNLS TONLNOD CNOTSOYN3S) HOVER YSLVANV3SNE ONNSd=NVS OL NONK INTOd VINNOSTIIWVI 4O LSVOD IT KXIOQN3ddv 
AQNLS WONLNODS CNOTSON3) HOV3B NONW INTOd OL VINSINAdDHVD WINHOSTIWO 40 1SVOD IT XIQN3ddv 
AOQNLS TOMLNOD CNOTSON3S) HOV3E NOTHO GQOOM|Sy¥VT ONY GNVI3A379 
AGNLS TOYLNOD CNOTSOY3) HOVER LNOTLOSNNOD YORHWH N3AVH=$M3N OL B3ATYH LSV3Z 6 V3ANV 
AGNLS TOHLNOD CNOTSOH3S) HOVARE °M Pd NUNC ENYS SVTYHVW=SVT-VILNNd 
AGNLS JOXNLNOD CNOTSON3) HOVSE ONVIST=3C0OHH 40 31V1S 3YOHS HINOS 
AQNLS VOHXLNOD CNOTSOY3) HOVAAR VINYOSTIVD VHVAYVe=VINVS 
AGNLS TONLNOD CNOTSOH3S) HOV3SE OIHO AVE AMSNONVS JYMS=-3NV7 4O ANID SYOKS OIHO AT XTONSdd¥ 
AQNLS OMLNOS 
CNOTSOYS) HOVSS SOVVITAS3NV1-O7N3IS335HS GNV NOITTVIIWYSA N3SML3A JIM3=-3NV7 4¥O SNTT AMOHS OTHO ITIA XIGN3ddV 
AGNLs 
TJOYNLNOD CNOYSOY3S) HOVSS VINYOSTIWO ALNNOD OOSIGHENVS OQVNONOD ANY HOVIA=IWITea3dWI HOVSES=NV3D0 SOISNV390 
AQNLS TOMHLNOD CNOTSON3S) HOVER SVY3L GNVIST NOLSSA1V9 40 3YOHS 31ND 
AQNLS WOHLNOD CNOTSONS) 
HOV3E SNIT SLVIS VINVATASNN3Sd 3HL ONY VINEVLHSY N33ML96 37d3=<3NV7 40 JNIT 3SYOHS OTHO X ONY A SAXTONSddV 
AGNLS TONLNOD CNOTSOHS) HOV3AR SLILSSNHOVSSVW HOWSE-3JYOHS=ADNING 
AGNLS TONLNOD FNOTSONS) HOVSA WHOASM3IN WHVd=3LVIS HOVSP=N3AVH=eIVS 
AGNLS TOYXLNOD CNOTSO¥3S) HOV3AE VINTIOXTA HOV3SR=IWINONO9 
AGNLS TOMLNOD CNOTSOY3) HOVSE INDTLOSNNOD HSAATY NONLVONVS OL WS3SHD HSV = T V3"NV 
AGNLS TOXLNOD C[CNOTSOY3S) HOVSS VWOINOIS ALNNOD SVTVISNId 
AGNLS TOMLNOD CNOTISOYN]S) HOVSE INDILOSNNOD H3ATH SSWVHL OL Y3BATH WONLVOMVd S V3NV 
AGNLS JOYNLNOD CNOISOYN3S) HOVER INDILIANNOD w33H4D HSV OL Y3BATY JINOLVSNOH = 4 V3NV 
AGNLS TOYLNOD (NOTSOYN3) HOv3E WHOA]=M3N WaVd=3LVLS SAYXOHS=yMyTN13S 
AGNLS OXLNOD C[NOTSON3S) HOVAE LAINT LVOINYVE OL NOOH=AGNVS WONS ASSHSCH=M3N 4O 3YOHS 
AQNLS TONLNOD CNOTSOYS) HOVSA WHOA]M3N WHVd=S1LVLS HOVIB=NIIWVH 
AGNLS TONLNOD (NOTSON3S) HOW3S VINVATASNN3d STH3S VINSNIN3Sd 31ST=3NOS3ed 
AGNLS TOXLNOD (NOTSOY¥3S) HOV]AG LNOTLOANNOD MBATYH I1SV3 OL HSATYH LESSVNOWWVH = 2 VW3NV 
3 AGNLS ONLNOD 
C(NOISOYN3] HOV3E VINEVLHSY ONY LYOdYyIVS N3SML39E 3TH3=<3NVT1 40 3NT17 SHOHS OTHO TIX ANV TIA III SAXIGN3ddv 
AQNLS TOYLNOD CNOTSOY¥3) HOVAA NISNODSIM DJOMOLINVUW OL SHYSATH=OML WOHS ALNNOD JOMOLINVW 
AGNLS TOMYLNOD (NOTSO¥3) HOVSSE VINVATASNN3Ad 3Ie3S VINSNIN3Sd 31ST=-3N0S3ud 
AQNLS TOYLNOD ENOTSON3S) HOVSE YSAIH NIHOVHD OL GITVONA 3YH3-3yV7 4O SNID Sea 1s XTONAddV 
(Q3NNILNOD) 


VN 
VN 
VN 
VN 


VN 
VN 
VN 
VN 
WN 
VN 
VN 
VN 
YN 
VN 
YN 
vN 
VN 
VN 
YN 
VN 
WN 
YN 
VN 
YN 
YN 
WN 
VN 


VN 


YN 
VN’ 


YN 
VN 
VN 
VN 
VN 
YN 
YN 
VN 
VN 
YN 
VN 
YN 
VN 


VN 

VN 

VN 

VN 
NOTSONS 


218 


100090002 
200049%70SS 
100492025 


0T00N900LS 
6000u900z2S 


TOOONSEORS 
TO00NDLO9E 
€0004920%9 
s000u9%0SS 


2000u9T02S 


200049S02S 


TOdONDOTES 
€0004u96089 
€000496002 
1000490084 
T0O00ND60ES 


TOO00NDSOTZ 


Z200049L0€9 
TO000YDLOL9 


€000x49S0S9 
1000492095 


2000490TSS 
Z000N90T0% 
100049200% 
20004u9S0S% 
200089%09% 
1000499094 
T000u9S0S% 
T000u92024 
TO00NDB0Ey 
T000Nde Tee 
sd00udetey 
7000N92TEY 
2000u92T 84% 
100049000 
2000490004 
TOO008STO6E 
TO00YND00ES 
10004997025 
€000490000 


(SOV3I4) NIOWO NI ONVS IN3SDS3NIWNT HLITM S1S31 ONVS G340109 
sov3si4 
SNIOY¥9 CHOVSS=VNIGNVNY34) SHI 
HOVAEG=VNIGNVNY34 
AGNLS TOXLNOD NOISOYS HOV3E GNVIST CHSTMN|AS) OL NOOWWNH=SILIX KOU LSVOD 3YVMVI30 = YN 
MITMNIAS 
N3TYOVMGYON GNN CNYVWH3S) NOA N3LSNY N30 NV N3SONNHINSHSLNNSONNONVYS = WN 
NATYOSVMQHON CNYVWH34) WOVE WI N3ONNHOSHOANALSNY = WN 
: N&VWH3ad 
VINSNIN3Sd 3IST=3NOSFIUd JYOISSY SNIOUD ONY S3HOVRE (430334) i 
430334 
SLOSCFONd NOTLISLONd HOVSE NY SSIONAOW S3TTSYM (13034) JO NOTIVdTSILYVd 
Wwa3034 
SLLASNHOVSSVW THINOWIV4S)] = YN 
HLNOW1V4 
AGNLS TOSLNOD NOTSONS HIV3A WHOASM3N WHVd=FLVIS CHOVSR=N3SAVH=4IVS) = YN 
HOVAEeNIAVHHUIVS 
AGNLS WULNOD 
NOTSO¥3 HOV3E VINEVIHSY ONV CLYOdYTV4) N33BML38 3TY3-3NV1 4O 3NT7 3HOHS OTHO TI¥ ONV IIA TIT SAXIGN3ddv = YN 
Lyodylv4 
ANSW39VId VIIS 3804338 ONV NOTLONYLSNOD NIOYND H314V INDILOSNNOD (OTV3TAMIVS] HOVWAG=TITH=<09SVS 40 SHdVY9OLOHd 
Q13I1sYIVs 
SNIOWD W1iSvOD JO 193433 3HL NO AGNLS CIVINSWIN3dx3) NV 
SW31SAS 3NAOYD 3O YOTAVHSA JIINVHOAH 3H1 40 AQNLS CWINSWIY3dx3) 
SW3LSAS 3NAOHD GSNTTONT 4O YOTAVH3SA DTINVECQAR 3H1 JO AGNIS CIWIN3WTY3dx3) 
VOTHOTS HOVAR=WIWd SNIOHD 31Id L33HS 1391S CWIN3SWIY3d¥3) 
OIHO AYN3Sd=dWVD SNTOUD CWINSWIY3Sdx3) 
WINSWIY3dXS 
NOTLOALO¥d SYOHS NI CINSWIY3dx3) 
INSWIdadXS 
SNIOND AG NOTLIALONd WASVOD NO [39N3STH3d¥A] NVWHS9 JO M3TA34 
S3LVIS-Q3L INA SHL NI C39N3TH3dX3) NOTLOALONd J3YOHS 


BON3TYadKa 
AONLS JONLNOD NOISOHS HOV3A SIONITIT FNOLSNVAS) 4O ALTO = WN 
NOLSNVA 
AONLS JOYLNOD NOTSONS HOV3E YSAIY NIMOVHD OL (0179N3) 3IM3-3NV7 4O 3NIT 348OHS OIHO IXY XTON3dd¥ = YN a8 
o179n 


OIHO = CNOTSON3S)] AYOHS JO NOTSIATO 

VIOYOAD GNVIST NOWIS°1S AGNIS CNOTSOY3) HOVAB = YN 

VINSOSTIVI ALNNOD BONVHO AGNIS CNOTSOYN]A] HOVSE = VN 

OTHO QVSH3IGYVW OL 3NIT SLVLS NVOTHOIW = OIHO WONS JYH3-3NV1 4O SNIT SYOHS OIHO AGNIS CNOTSONS) HOV3SE = VN 

VaTYONd LAINI M3AO0INVH=SH3MVA 4O AGNLS [NOTSOY3) HOV3E = VN 

NISNOOSIM ALNNOD 3SNNVMTIW 3O 3NI7 3HOHKS NVOTHOTW=3Nv7 AGNLS CNOTSOY3) HOV3EE = VN 

OIHO NOSNH JO ALINIOIA 3HL NI 3NT7 SHOHS 3TN3S=3yNvT1 AGNLS CNOTSOY3) HOV3E8 = VN 

VINMOSIWVD OGVNOYOD AGNLS CNOTSO¥3) HOV3SE = YN 

AQNLS C(NOTSONS) HOVES YHOASM3N ALNNOD VAVOVIN = UN 

AGNLS CNOTSO¥S) HOV3SA ANID 3YOHS VNIVOUVI-HLYON = VN 

AGNLS CNOISOM3) HOV3E YOTHOIS HOVSR=wWIWd = WN 

AQNiS (NOTSOY3) HOVE VOTHOTS SA3W LVOBONOT GNV VIYVW-VNNV = VN 

AGNLS (NOTSOYS) HOV3E VOTHON4 GNVIST M3LId Ar VN 

S3rqnis (NOTSsoY3) How3e 

S3TanLS.CNOISOY¥a) HOV3E 

S310N1S CNOTSOY3) HOV3E 

S3IGNLS C[NOTSOY¥3) NVOTHOTW-3Nv1 

; 31Y3-3V7 4O 3HOHS OTHO 3KL NO SW318O0%d [NOISOY3) 

ANWWY39 JO 1SVOD VW3S=HLYON 17AS JO LSVOD 1S3M 3HL 40 CNOTSOY3) 3H1 NO SHYOM BATL9910Ud 30 AON3ANTINI 
(Q3NNILNOD) NOoTSOu3 


219 


1000490029 
2000x9S0T9 


TOO0ONDLOBE 
Too0dNdS2eTZS 
s000892T84% 
7000892T8% 
2000u92TeY 
100089%0%S 
7000N92TLS 
2000x4990T9 
TOO00NDTOSY 
TOOOUSTIBE 
TO0O0NdDe TEE 
2000497099 
1000490084 
Tod0dNDSOZE 
TOOOYNDTORE 
TO00ND0T6% 
g000K90TeS 
1000498059 
1000492099 
TOOOYNSOTES 
1000499089 
7000496029 
T000u92T 99 
2000Y890T99 
10004892089 
TO00YNDDTIS 


20008900%S 
$00049009S 
7000Y9002S 
2000490009 
TO00YND00TS 


€000u9S09S 
2000xu9E0S9 


2000490029 
T000Nd2z0T9 
s000498009 


co000yN90TES 
100049S089 
2000Y49S02S 
T000NDSOLS 


1000892095 
T00d0NNB0TS 


NOTLAVTIWISNI NIOWD ONIMOHS CVOTHOI4S) ALNMOD VLOSVEVS 4O SHdV49OLOHd 
AGNLS TOHINOD NOTSOYNS HOVE ANIT ALNNOD GuvMOUs 
OL LSINI HLYOM=3NVT-HLNOS WON GNV LIINI HLYOM=3NV7 OL SJNID ALNNOD NTLYVW WONS CVCTYO14) ALNNOD HOV38=W1Vd = VN 
4SV09 1SV3 CVOTYHO1S) 3HL NO NOTLONYISNOD LAINI LV SidW31LL¥ Alea 
SW3T8O¥d WiISVOD ([VOTY¥O13) 
AGNLS NOTSOYS HOVEA ([VOTH¥O14] HOVSE=W1IVd = VN 
AQNiS NOTSO8S HOVAS (VGTHO14S) SAS¥ LVOBSNOT ONV VINVW=VNNY = YN 
AGNLS NOTSONZ HOWAE CVATYO1S) ANWIST YaLIdAf = YN 
AGNLS TOHLNOD NOTSONS HOOVES CVOTHOI4) ALNNOD SV1VI3NId = WN 
AQNLS JONLNOD NOISONS HOV3SE CVOTHO1S) LSINI HLYOM=3NVTHHINOS OL LAINI HLHOM=3NV1 WONS ALNNOD HOV3ES=WIWd = WN 
AQNLS TONLNOD NOTSOYZS HOV3E [(VCTHO14) GNVISI VIT3SWY = VN 
IddISSISSIW GNV [VOTHO14] 40 SI1SVOD 3H! ONOTV F9VWVG WHOIS LN3938 
CVOTYONS) BNILSNONVELS LNTOd HIYON LV SNTOUOD OLLAWIWVd 39VEEVD GNVY NOTSOYUS SYOHS 
CVGIYONS) SANIASNONWEIS LNTOd HLYHON LV SNIOND OLLAWIWd ONY NOTSONS 
CVQIHO1S] LAINI H3AOINVH=-SH3aMVE 4O AANLS NOISO¥S HOV3AE = VN 
CVOTHON4S) HOVSR=WIVd SNIOHOD 31Id 133HS VWS3LS WINSWIdsdX3 
CVOTHONS) HOVSE-QOOMANIOH LV NOTSOUS HOVSE = YN 
CVGQTYO13S) HOVAR=GOOMATIOH LV NOTSO¥S HOV3S NO L¥O0d3u 
CVOLIYONS) HOVSEG=WWd IV SNIOYNO 3NId 133HS 1351S 40 NOTLVYOTYSL3G 
CvVGTHONS) NI NOTLD3L0Nd HOVAS NO NOT!LVWHOANT 
(VOIYO14S) ALNNOD TWANG = YN 
C{VOTYHO13S) ALNNOS SNHOFTIS AGNLS TOXLNOD NOTSONS HOVEE = YN 
CVGIYO14) YOS NOTLOALONd Wisvod 
CVQTHYO1d) ALNNOD 30V0 = YN 
{CVOIYONS] SASM SNAVOSTE GNV VINTOYIA JO AGNLS SATIVHSd009 NO 1LHOd3u TOSLNOD NOTSONS HOV3SE = VN 
CVOIYONS) NI SNOTLIONOD 01 JON3HSISY WIDSdS HLIM S3YNO2900dd NOTL9I310¥d W1SvO2 
CVOTYONS) ASv=LETINW = VN 
C(VOQIYOIS) ALNNOD GYVASHS = VN 
CVOTYO14) ALNNOD SVVIANId = YN 
: voraols 
NOITLONYLSNOD YOSYVH V3S ANV W3S NI [¥0074) S37SVSAOW HLIM SLSAL 1300W = YN 
5 eools 
NOTLYZIVWIEVLS 1LSVOD GNV NOTLI9310Nd [00013] = YN 
gools 
V3S=HLYON NVWHSD JO LSVOD HINOS 3HL 4O SQNVIST CONTLVO14) 30 SONVNAINTYW GNY NOTLVZITIGVIS HOS SNOTSTAOUd = YN 
ONILVONS 
SNIOWD CLV74) AB GNYIST 1TAS 4O HOV3R 153M 3HL 4O NOTL9OZL0Ud = YN = 
1v14 
CN3LSOMHOVI4S] NY ONNYSGNVMGNVS SIC 4N¥ NSONHNBONVYLS-NOA SSNITSNI3Z N30 Y3EN = VN 
N3LSNHOV IS 
AQNLS TOYLNOD NOTSONS HOVE SAILVYIdOOD ANOASM3N ONVIST=9NOT LAINT S3NOF OL L3INI CONVIST=3u8I4) = VN 
WYOASM3N LIINI S3NOF OL ATYSLS3M SHOHS GNV IL3INT CONWIST<3eI4)] GNVISI-9NO1 JO 1SVOD OTINVILY = xe Sai 
anv 1sT-38I4 
GNVTON3S=M3N NI (S11I3) HOWae JO YOTAVH3E 
QNVIONS="3N NI (S11I4] HOVEA 40 YOTAVHAS 
A3SNY3BGYON 3O GNVISI 3H1 40 NOTLOSL0Nd 3H1 YO4 SNWId YSHLYUNA ONY CSTII4) HOVEE 4O 3SN AG NOTIVITIIEVH3S HOV3E 


svi4 
W3LSAS NTOUD NVOTHSHS=1HO04 BHL JO NY31LVd CONT VIIS) 
ONIVIIS 
VINVATASNN3d 
VINSNIN3d 3IST=“3NDS3Yd HOVIS COAIII4A) AVIWISTSILYVY 40 ALITIAVIS NO NOTINATHISTIO ANY 3ZIS 31IDTLYVd 40 pete ani 


ANSW39VI1d CANIS) 3¥0438 GNV NOTLONYLSNOD NIOUD Y3LSV LNDTLOANNOD AIAISYTVS KOVIA-TVITk-O9SVS 40 SHdVY9OLOHd 
INBW39DVId CIV) 340438 GNV NOTLONYLSNOD NIONO Y3L4SV ANITIISNNOD LYOdLSAM KOVAEG-OdWOD JO SHdVYOOLOKd 
A3BSHSCHM3N ALIO“NV390 1V (1714) HOVSS JO YOTAVH3S 
INDTLOANNOD N3AVH=1S3M HOVIE=199dSONd IV VIN MONNOS GNV [1713] HOV3E 40 YOTAVH3E =i 
r] 


220 


700049%0SS 
T00049%09S 


TOO0O0NDEOZE 
€000890000 


7000490025 
200089L0E9 


2000490T04 
€000YN9E06S 
€00089%709€ 
s000u9208€ 
2000u9Z208E 
T000Y9990%€E 
2000uN920ES 
20004N9L08E 
To00ud2TS9 
T0004960%S 
2000490025 
TO000UDL0TS 


200049006 
£000490095 


TOO0ONDEOLE 
700048960%S 
10004u9S0S9 
C000N90TES 


2000496029 
100048900%S 


ToooNdTOZE 
TO00uDeT9E 
T000u9%0SE 
2000490025 
%10049002S 
70004STTSS 


TOOONDTT29 


AQANLS TOHINOD NOTSOXA BKOWSA VNVISTNOT C3ISI-GNVY9) = VN 

YNVTSTNOT FAISI-QNVHO) TONLNOD NOTSONZ HOV3E 
S1ST-CNVY9 

CANVYWH39) ONY WN19738 JONVHS ANWIIOH JO SISVOD W3S=HILYON FHL NO NOTLOALOUNd 1SV09 

CANYWH39) JO 1SVOD VAS=HLYON LIAS JO 1SVOD 153M 3H1 JO NOTSOMA BHI MO SYHOM FATLOALONd JO JONANTSANI 
ANYWYH39 


V3S-HIYON (NVWH39) JO 1SVOD HINOS 3H1 4O SGNVIST ONTIVOT4S 40 JONVNSINTVW ANY NOTLYUZTITAYLS HO4 SNOTSIAOMd = WN 


SNIOHD AA NOJLOAIONd AWLSVOD NO ZSON3TMAd¥A CNVWYS9) JO MAIASZY 


NVWYAS 

(VIOHN3S9) GNVIST NOWIS®LS AGNIS NOTSONS HOVAE = WN 
vI94039 

NOTLOALNGd ANY S3SS390Nd W1sSvOd NO [S3TLIWYINIO) 
SATLIWe3N3a9 


NOTLONYISNOD CROVAR=NOLS3A1V9) 

(HIVSA=-NOLSAANIV9) ONTI99L0Nd 

CHOVAA=NOISFATVO) 4O NOTIOSLONd SHI CNY 3NITAMOHS ANWIST NOLS3ANV9 
HOVSA=NOLSSA1V9 

SVX¥S1 CNOLSSATVO) LY NOISOMA HOVIE = VN 

AONLS TONLNOD NOTSONA HOVEE SVKX3I ANVIST [NOIS3A1V9) 40. SHOHS 41ND |= WN 

HOVAB=NOISSANVO 40 NOTIDRLONd FHL ONY ANIT3HOHS ONVIST [NOLS3ANV9) 


NOLS3A1V9 
(SNOTAVO) 40 ASN NVTHVdTY ONY 3WILITdvW 
SNOT8V9 
JONAISA ANY NOTSOXF ISVOD 4O LSTVIN3WVANNS) 
SIVIN3WVONN 4 
(T) SNIOYO AS G3LIAASVY ANAWTGAS HOWAE NO AGNLS AWLNSWWONN4 SNIOHO 4O [SNOTLONNSI 
SNOTLONAS 
SAYNLONALS ITAINVHOAH SY CNOTIONNS] HYTSHL ONY SNTONO 4O AGNLS V 
NOILONNSG 


NOT934 1SVOD CNVTISATHA) ISVA NT LNOND L1WWHdSY HIIh SNIOUD = YN 
ASVOD INVISATHS) LSV2 NO NOTLOALONd ONVIST = VN 


NVIS3TU4 

ANYWH39 ONY WNI9798 [3ONVH4) ANYTIOH 40 SISVOD VWAS=HLYHON APL NO NOTINZLONd 1SVOO 
SONVHS 

SONOHXTS V1 13 3YTO7 VI 3YLN3 NV3907 FQ CASTVONVH4) FL09 WT MNS BAW WIT FHLNOD 39N359G 30 S39VANO S37 
SSIVONWHS 

AGNLS TOHLNOD NOTSOXS HOVSA WHOASMAN TITY=HNHI AY OL FHEHOMSOYM=1H04) ANVIST N3LVIS = YN 
HIXOMSAVM=LYOd 


WALSAS NTOMOD ENVOTHSAHS=1HC4) SHL JO NYSLI1Vd ONTINIIGS 
NVOTYSHS-1L404 
YNTVOUVINAHLHON AJTNTOTA CNY HOWAH=DTINVITLY = [NOOWW=1HOd) = WN 
9S6T NI SANVOTYYNH 4O S3TH3IS Y3LSV VNITONVO-HIHON ALTO<OVABSHOW MVAN [NODVWHLHO4) 4O SHdVHOOLOHd 


NOOVWeLYOd 
YWNITONVOSHLYON CYSHST4S=“1yNO3) = VN 
MSHST4-1404 
LOMVOR=-NOTSONS3=aHOHS3HOS) SHI JO LuYdd3aa 
-NOTSO&¥F=3HOKS 304 
UNI TONVI=HINOS CHOVAR=ATINAT 10 NOISOMS HOVAR = YN 
HOVE8-ANI0S 
LAS SNV AW3TRONd7ZINHOSNSLSNY BAEN NAIONAHONSHAING SNvY CNSONNH39I04) |= YN 
N39NNY39104 
2S-TS6T ASNYSCYHON CONTHSNI4) HOVSE HOS CHVOFIN WTIAdS HLIM SAHOWAR JO NOTIVHOIS3N WIDTSTLYV = WN : 
ONTHSNI14 


SNIOUO JO ALINIOTA AHI NI SOTISTHFLOVAYRD CMO74) 3SHL NO = WN 
Mond 

296T=-196T CVOTHOVAY NI SNOTLTONDOD 30TI WHOLS ONY NOTSOMF HOWSA JO MATARY 
(OANNTINOSD) voraolg 


221 


T000N96002 
€000uN90T2S 
T000YND0T#9 
6000x4900SS 
20004890095 
60004900SS 


TOO00UD00EY 
2000x490TS9 


C000NNTO0Y 


€000YN9E0S9 
+000Y9E0S9 


T000N9S0RY 
S00048990ES 


900049009S 
€00049006S 


TOO00HNDLOES 
2000H990ES 
6000xH900SS 
1000490065 
2000890045 
2000x49S09S 
TO00089E0%S 
7000890T2S 
1000499095 
20004892045 


1000492005 
T00049902S 


90004970SS 
7000Y49E0S9 
Z2000H9L0ES 
6000490000 
200049006S 
z000us0TES 
TOOOYDOTES 
TOOONDTTIT9 
TO0ONDSOTS 


100049%024% 


AMMINSD JSVT AKL NT tSV09 BOING BHL JO [CAMOLSTH) 3HL 

VINVATASNNAd VIASNINAd FIST=ANNSAMd LV NOTLOAIOMd AXOKS JO [AHOLSTH] 3SV9 

1SVOD ASSH3AC MAN FHL ONOTWV SFANLINMIS QALI39T9S 40 LAMOLSTH) WIHOLIId V 

NOTLVOTAVN OL SATLVI3N SOBYVH SIT 40 AONVNAINTUW ONY NIOTHO SLT 40 [LAXOLSTH] GNYI0913K = YN 


A&CLSTH 

CASSN3SQQTH) ONVIST FHL 40 NOTLOALONd WISVOD GNY SAONWHD WWI1SVOD - VN 
S3SSN3ICCTH 

NOTLVOTAVYN OL 3ATLV134N YORBHVH SLT JO ADNUNSINTVW ONY NIOTHO SIT 4O AMOLSTH CONV10973H) = UN 
QNV10973H 


SNIOUD AG NOISONS J3YOHS 40 TONLNOD 3H1 OL CSONVIOV9AH) NO SINJYHNND ANY S3AVM JO NOTLOV S3HL JO NOTIV134 SHI 
CSONVIOV3SH) AWISTSTLYY SY SNIOWD ONO 40 3SN 
SONV70V3H 
ANDTLISNNOD [HOVAAR=LSIN=SYMVH) 
HOVAF=LSAN<SMVH 
AQNLS JOXINOD NOTSOMZS HOWAA CIIVMVH] NHVO HOVAR<IMIWIVM = WN 
AQNLS TOXINOD NOTSOMS HOVAR CTIVNVH) ARVO HOVAR=VMIZIVH = VN 


TIVMVH 

AQNLS TOHLNOD NOTSONS HOVAP TddISSTSSTh ALNNOD ENOSTYHYMVH] = YN 
NOSTYYVH 

CHSILSAMHVH] Vd ONTHONVATVTe3LVh = WN 
YSLSAMYVH 


NOTLIFLOYNd WISVOD ANY SAVFV3S [SHORYVH) NI ONTHSSNTIONA AWTITeVh NT SIS! T3900W JO ALITTAVLINS = YN 
CSHOFHVH) ANT7=<3HOHS LY WATAONd LSTHQ WHOLLII 
SYCayvH 
AASHSFHMAN ( [CHORHVH) AVWeSdvVO ) LAJINIT ONTYHdS=-0109 = YN 
AQNLS TOMLNOD NOTISOM3S HOV3SE LNDILIANNOD HAATH OTNOLVSONOH OL [XORHVH] N3AVH=M3N = € VSN - UN 
NOTLVOTAVN OL SATLIV19N CHOPYVH) SIT 40 SONUNSINTUW ONY NTIOTHO SLT 40 AMOLSTH CNVI0973F = VN 
ONTLAITS t30NT CHYORMWH) 40 SNOTLVOTLSSANT V30C0hW = YN 
NOTLONYLSNOD [CHORAVH) WAS ONY W3S NT YOOTd JSTBVSACW HITM SIS31 1300W - YN 
AQNLS TONXLNOD NOTSONS HOVAR INDTIDANNOD (CHCAMVH) NAAWH=PAN OL SSATH ISVS 6 VON = UN 
VINHOATIVI [CHXOSHYH)] AVR=WISHVNV = VN 
CHOBYVH) NOLSOR NT NOTIDSLNM%d FHOHS 40 S1LD3dSV 3wOS 
eCAyvH 
AGNLS JOXLNOD NOTSON]S HOVAH PH °f TYAN 4O ANVIST CAVR=3dgddVNVK] ONY HOVAR=V3WIVM = UN 
AVE=3d3dVNVH 
AQANLS TOHINOD NOTSOHS HOVAR SHTHSdWVH=N"4N [THOVAR=-NOLdWYH) = YN 
HOV3S8-NO1dWVH 
AGNLS TONLNOD NOTSONS HOVSA INDTIDANNOD H3ATM ISVS OL MSATe FL3SSSYNOWWVH) = 2 VAHV = UN 
AGQNLS TONLNOD NOISONS HOVIE LNDITLIANNOD HSAAT* CLASSVYNOWWYH) OL HSATH LNITLOSNNOD |= 4% VW3HV = VN 
L3SSVNOWWVH 
AGNLS TONLNOD NOTSOHS HOV3A WHOA]}M3N MHVd=31N LS CHOVAR=NTIWNVH)] = VN 
HOV3AG=NITWVR 
AQNIS TONINOD MOTSOXS HOWAA TTUMVH ARVO LROV3SR-VMI37VH) = WN 
HOVSS-VMI3S1VH 
AQNLS TOHLNOD NOTSONF HOVRP SVYSL ANWIST NOLSBATVO 40 FHOHS [47ND] = VN 


31n9 

TOMINAD NOTSOMA OL F30TNS) VY WAS BHI ISNIVOV NVW 
3aqIn9o 

NOI93Y 1SVOD NVISFIMS LSVA NT FINOHO) 11WWHASY HITM SNIOHD = VN 
1N0X9d 


CS3MVT=1V9H9) SH HOS NOTLIALONd ANOHS 3O SAIdTINT&d 
CS3Wv7-17349) FH) NO GASN NCT193510Nd JHOKS 1509 MOT 
CS3yW 7-199) SRL 4 SAMOHS 3H1I NC SNTIOU9 
CSawv7-103989) SHI 49 AYOHS AKL NO SNIOND 

Sayv1-1V3u9 
C(NIVLTH9-1V39e9) NI NQTSOMS 1SVOD 

NIViTde-1V349 


222 


g000N90T2S 
€000490000 
2000N9TOTS 
2000490000 
8000490000 
€000496002 


T0004990€0 
T000N900E2 


2000N90TESS 
1000490025 


T00049S09S 


2000xK92TI9 
90004u90T2S 
2000490059 
€00049S0S9 
1000490095 
+000YND00ES 
T00089L0T9 
TOOOYUSTOTS 
€0004896002 
€000896089 
10004900%S 
T00049S0S% 
10004892099 
1000496025 


HO00YND0TES 
Z0008990ES 


9000490000 
TOO0ONSTIS9 


TOO0O0NDTORE 
TOOO0YNDSOLE 


1000490094 
TOOOYNSEOLE 


VOTHONS NT NOTLOSLONd HOVIE NO CNOTLVWHOSNT) 
NOTLVWeOINI 
ANVWYH3S9 4O LSVOD V3S=HIYON ITAS JO 1SVOD 1S3M 3H} 4O NOTSOHS SHI NO SWHOM JATLOSLONd JO C39N3NT4NTI 
NOJIVZTITVIGVIS HOVAF NM SMIOND 40 C3ONSNTINTI 
S3NAOYND ONV SUSLVPNV34E 4O CAONSNTINT) 3H ONY S3AUM ANVS 40 SOIWYNAG WW1SVOO 3HL 


SINAN TANI 

NOTLONNISNOD NIOHD NI ALITIAVAWHAd LONISVAMONT) JO 3IdIONT Yd SHL 
ONISVSYONI 

SW3LSAS ANAOND CQSNTIONT) 30 YOTAVH3AE OSTINVECAH FHL 3O AGNLIS IWIN3WIN3dKxS 
Q3aNTIONI 


NOILOV SAVM GNV WOTL JO NOTIVZIDIIN BRL AB SAHORSSHOS JO TINAWAANeSdKT) ONY NOTLOZL0¥d SHL 
CANSWAAQMdWI) MIVMGNVOR ANY HOVSEA DITANd GNVIST ASNOD 


: INAWSA0UdWI 

NOTYSITYD NOTS3Q NIOMD V 40 C3ONVLNOdMI] ONINeFONOD INAWSLVIS AYVWWAS 
SINVLeEOdWI 

SNTOG9 AIGVAKHSd ONY CAIEVAWYESdWT) 
JVEVAKeSdWI 


AQNs 

TJOMNLNOD NOISOYNS HOVIS VINHOSIWVD ALNNOD OOSTOSNVS QOVNOHND ANY FHOVIAE=$IWTHadWwl) KOVSR=NY39D0 3OISNVADC - YN 
HOVSE-1WWITe3dwl 

CHOVAS-ONYMVS=N7VhH1T) NI SWHO* NOTLORILO¥d GNVY NOTSOMS HOVE 
HOV3IE-ONVWWS=NZVHI 

AONIS TOXLNOD NOTSOYNS HOVAE NVOTHOTW=3yv7 40 BHOHS [STONIVII) = VN 

NVSTHOTW=3YV1 NO FSIONTIVIT) WONs SNIOND 30AV3WY3d 

AQNIS WMLNOD NOTSONS HOVER CSJTONJ IIIT) NOLSNVAZ 3O ALIO - YN 
SICNIVII 

NOITLOSLONd WILSVOD 4O SISAL TW30OW ONY SOTWYNAQ W1ISvVOD NI BOMWSSSH 4O WIIROMd SHL NO CSVACT) 3RKOS - VN 
sv3al 

FAdAL N3WNLIG 40 ( SINSWYNVEW>A TWNYD ONY SAYAM SWwVQ SNIQH9O ) SSHNLINYIS COTINVYGAH] - VN 

SFYNLINBLS COITINCHGAK) SY NOTLONNS ST3ZHL ONY SNTOQMO 40 AGALS V 

SYWHOM ONIMFISINTONA COTINVYOGAH) NT LIWHdSY 30 NOTLVOT Iddv¥ 

SW3LSAS JNAOHD GINTIONT 40 HOTAVHSE COTIAVHCAH) ARL 40 ANNLS IWLNAWIN3SdxS 

SWALSAS 3NAQHO 4O HOTAVHSA [COTIRVYGAH) JRL 30 AGNIS IWIN3WIYadxK3 


JIANVYGAH 

7S6T NI CS3NVOTHHNH) 4O S3TYHSS MSL4V VNITIONVO-HIYMON ALTO-<QVAHAMOW MVAN NCOVW=1L404 40 SHdVHDOLOHd 
S3NVOTYYNH 

OIHO [NOUMNH) 3O ALTINIOTA SHL NI ANTI SHOHS STIMA-ANVT AGNLS NOISONA HOVAE - VN 
NOUNH 


WNITONUI=HINGS CHOVIF-CQNVIST-ONTLNAH) = YN 
V3SE-ONVIST-ONTLNOH 

AGNLS TOHXINOD NOTSOHZS HOVIE VINHOST WO (€ INTAd AMHNA ) CAVA=LOTNEWNH) ITA ¥TONSddY = UN 
AVG=107108WNH 

AGNLS JOHLNOD NOISONA HOVSA INITLOANNOD WHAHD HSV OL HNAATH LOTNOLVSNOH)] - 2 Vad = YN 

AQNLS TONLNOD NOISONS HOVAR LNOTLOSNNOD BSATH COINOLVSNOK) OL ACRMVH N3AVHeEM3GN = € V3NV = VN 
JINOLVSNOH 

S3HOV3SE ONVS ONIOTVINGIY ANY TOXINOD NOTSONSR HOVIE HO4 WAISAS NJONO BIRVSWHSd CATIVINOZIMOH) GANA SHL 
ATVIVLNOZIYOH 

VYSVIV AVE=NVWIHOVY ALINTIOTA ONY LITdS C¥aWOH] SNOWY NOTSOYS JO AGNLS 
e3hKOH 

VOTHO14 [HOV3A-QOOMATICH) LY NOTSOMS HOVAF NO 1LYOd34y 

VOTHOITS CHOVAA=QOOMANNOH] LY NOISOMR HOVSE - VN 
HOV3R-GOOMAT10H 

( CONVIIOH) ) GNVTLSTAG NI NOTLOANLSNOAD NTOHO LY 1 TWWHASY 40 3SM AHL MO LYOdae - WN 
ANWWHS9 ANY WNI979G SONVH4 CONYINOH? 4G SISVOD PAS=HIHON FKL NO NOTLOALOUd Ae a Sat) 


223 


s000u90064 
2000xN900TE 
TOOONSOOTE 
7000490064 
£000490064% 
1000890064 
2000890064 
9000u9006% 
2000490064 
€000N900ES 
7000490059 
€000490069 
4000890069 
1000490069 


4000490000 
2000u99029 
1000492095 
T000u99082 


Z000N900ES 
1000490029 


g000x49002S 
900049002S 


Too00udeTSE 


TO00HNDLOES 
7000N92TLS 
1000899059 
€00049S09S 
100049806S 
2000u9S0T9 


100049006S 
2000N9E0S9 
TOO0OUDTOLE 
z000u9TOBE 
€000x49S09S 
000N92TLS 
2000497094 
TOOONDLO8E 
TO00YNDSEN9S 
200049208S 
2000H9€0S9 
1000499059 
2000uN9S0T9 


T00049906S 


SS3HONOD NOTIVOTAYN CIWNOTLVNNSINT) HLZT 3HL OL 1LHOd34 
SS3BYONOD NOTIVOTAVN CAVNOTIVNASINT) HIST SRL OL 14Od34 
SSSHONOD NOTIVOTAUN [FIVNOTLVNHRINT) HLiST BSHL OL L¥0d3u 
SS3YHONOD NOTLIVOTAVUN CIVNOTIVNMSINT) HLZT SRL OL 140d34 
SS3YHONDD NOTIVOTAVN CIVNOTILVNHSINT) HLZT 3H OL 140034 
SS3YONDD NOTLVOTAVN CIVWNOTIVNHZINT) HLZT SHL OL 140d34 
SSIMYONOD NOTLVOTAYN CAWNOTLYNSSINI) HIZT SHL OL 1YOd3u = YN 
SS3YONOD NOTLVOTAYN CIWNOTIVNSSINT) HLZT 3HL OL 140d3u = VN 
SSSYONDD NOTLVOTAUN CAWNOTLVNYBINT) HLZT BSHL OL LYOd3H = VN 
SS3SYONOD NOTLVOTAYN CIWNOTLVNYSINT) HIGT 3HL OL LYOd3a 
SS3HONOD NOTLVOTAVN FIVNOTIVNASINI) 1ST2 3HL OL LHOd34Y 
SSSYONND NOTLVOTAUN CIVNOTIYNYNALNI) ANZ? JHL OL LYOd3Y = YN 
SS3YH9ONOD NOTIVOTAVN CAWNOTLYNASINT) GON@? SHL OL LYOd34y 
SS3YONOD NOTLVOTAVN CAWNOTLVNYSINI) GNe? 3HL OL LH0d3u 
TNOTIVAYSLNI 
SNIOHO JYOHSVSS 3O S3YNLONYMLS CAWNYHAINT) 3HL GNVY HLONST 3HL NO - YN 
NSSLNT 
AGNLS TOXLNOSD 
NOISOYNS HOVIA BAILVYIdOOD VIMY VYENINSA SHL NO LoOd3e CWIMSINT) WITIAdS = VINHOSTIVI NYSHINOS 3O 1SVOD = VN 
ONVTASUW ALID]=NVAIINO LV SNTOXO LWWHdASY NO LHOd3y CWIY3LNT) 
WIS3LNI 
SNIOHO 3O NOTSNTOXOD JO CNOTLVTVIVISNI) 
SNOSOVINVAQVY 3H1 ONY HOV3E AGNVS WV NOdN SHAWVSNEA ONY SINAHHND 4O 1944439 JRL ANTWH31AG OL S7300W 37v0S HLIM LS3L 
SAYMOHS SSATAQIL NO S3XNLINYLS BATLOZLONd WASVOD 4N CNOTIVIIWISNT) YO4 SNOTLVAM3SAO WOTL3SXO3HL = YN 
CNOTLVTIVISNT] NTOMD ONTMOHS VATHON4 ALNNOD VLOSVHVS 34O SHdVHOOLOKd 
NOILVVIVISNI 
ABNYSOHON CTSSNI) 430 ONVYLSISAMGHON ANN 1S3" NY NSZONANTAHOSHSSHONNBEY 43 NAHDVSHN 3I0 = VN 
ABSNMAQGHON [T3SSNT) YH20 QNVYLSISAM GHON 
QNN LS3M WY NJONANISHOSHSSHONHBAVY Y30 NSHOVSHN JIG HAEN N3ONNHONSHAINA N3C AZ SWHYNONNV131S SHOTILHOVING = YN 
WOMHOR (T3SSNI) 430 4NV N3AINVAZLNHOS 310 
V3sNI 
ASSHALHEMAN ( YOBHVH AWWe3dVD ) CL3INT) ONTYdS=0109 = VN 
AGNLS TONLNOD NOTSONS HOVIE VATHONS LAINI HLYOM=SNVIRHINOS OL CIAINT) BLYOM=39y¥VT WOMS ALNNOD HOVAH=W1Vd = VN 
WYOASMIN AVESVOTIVWUP GNY LAINT AVPVNOON OL CLAINT) AVMVNONN 1SVA WOMS ALTI-WHOAH"39N 40 1SVOD DTIINVILY = VN 
AQNLS JONLNOD NOISONS HOV3SE SATLVNSdO0D MHOA=M"3N ONVIST=-ONOT ISINT SANOF OL CL3INT) ONVIST=34T4 = YN 
AQGNLS TJOMLNOD NOTSONS HOVIA TWNVD=-AVWH3dv9 O1 FLAINI) LVOSNNVA = ASSHAC=M3N 40 3YOHS = VN 
AGNLS TOHLNOD NATSONS KOVAA INTT ALNNOD GuvMoNa 
OL CLBINI) HLYOM=3NVIHEHLNOS WONS ONY LIINT HLYOM=3NV7 OL SNIT ALNNOD NTLHVW WOH4 VOTHOTS ALNNOD HOVAKR-WIVd = VN 
ONTLVIS CLIINT) HORHYH 4D SNOTLVOTIS3ANI 1300K - YN 
WYOASMIN CLIOINI) S3NOF OL ATHSLS3IM JHOHS ONY L3TNT ANYAST<“Fe4I4d AONVIST=9NNT JO 1SVOD OTANVILV = YN 
S3HOV3A LNADVFAV ONY AASHarH"3N CLAINT) NVANSVNYW LY NOTSOY¥3 HOV3SE = VN 
S3HOVIG INFOVCOV ANY ASSHACHMAN CLAINI) NYANSWNWW LY NOTSOYS NO 1LYH0d3u 
AGNLS TONLNOD NOISONS HOOVES JATLVNAdOOD WHOA=M3N ONWISI-9NOT CLIINT) SSNOF OL LAINI ONVIST=-3u4Ia = YN 
AGNLS JONLNOD NOISONZ HOVAS VOTHONS CL3AINI) HLYOM=3NVI=RHINOS OL LAINT HLeOM=—3yVT WONS ALNNOD HOV3SR-W1Vd = VN 
VOTHOTS CL3IINT? HSAOINVH=Se¥ayVe 4O AQNLS NOISOYNS HOVSE = VN 
1SVOD 1SV3 VOTHOTS AKL NO NOTLONHISNOD CLAINT) LV StdW3L10 ATaV3 
AGQNLS ONLNOD NOTSO¥S HOVAE CLSINT) LVOANNVA OL XNOH=AGNVS WONS AFSHSC=MAN JO SYOHS = VN 
AGNLS JONLNOD NOTSONZ HOVAS CLAINT) LVOANNVA OL YOOH=AQGNYS WONS ABSHSP=M3N J4O 3YOHS = VN 
YHOAeMIN LIINI S3NOF OL ATHSLSIM SJHOHS ONY CL3OINTI ONVAST=“34NTS ANVIST=“9NOT 40 1SVOD OTINVILV = VN 
WHOASMEN AVGSVOTIVWYP ONY CLSINT] AVMVNOON OL LAINI AVMVNDON 1SVI WOMS ALTI=NHOAHKM9N JO LSVOD JIANVILY = VN 
AGNIS TOMINOD NOTSONS HOVAB ANID ALNNOD GXVMONA 
OL LOINI HLYOM=3NVIHHLNOS WONS ONY CL3OINI) HLYOM-3NVT OL ANID ALNNOD NILYVW WONS VATHOTS ALNNOD HOWAB=W1Vd - VN - 
431NI 
Sisal 


CAWILINI] ONY LNSWdOT3AS0 LN3WdINOD LYOdSNWHL WHOLITT 40 3LV4 SHI NO SNTOWO 4O 1939459 APL JO AQNLS BO arr 


224 


2000u92T84 


2000N9E0S9 
€00049S09S 


TOO00YNDED6S 


Z00089T004 
20004892094 
T00048920S4 
1000489209€ 
Z000N9TTSS 
To0d0ND0TeS 


1000499059 


Z2000489TO9E 
200089%09€ 


T000u920S9 
To000ND0TE9 
7000490045 


2000490005 
Z000N9L0ES 
TOOO0NDTOTY 
Z000N9L08E 
T000N900E? 
9000490055 
e000uN900SS 
€00049009S 
TO00NDB0ES 
S000498009 
1000499095 
s000u9002S 
T000u89E0S9 
2000N980ES 
1000498029 
2000490095 
2000490T04% 
100049S059 
2000uNd2TRY 
2000H990T9 
2000490009 
1000492045 
10004900S% 


€0004u90002 
200089L09€ 
100049006S 
1000490099 


TOO00YUD00ES 


AGNLS NOTSONZ HOVAA VATHOT4A ONVIST CYaLTdAr) - YN 
yaLldnr 
WYOASMSN LAINI CSSNOFC)] OL ATHSIS3SR JHOHS ONY LAINT GNVAST=<3eT4 ANVIST=9NO1 40 LSVOD DTINVILY = VN 
AGNLS TOYLNOD NOISOY¥S HOV3SE SATLVYSd0ND WHOA=439N ANWIST=9NOT LSINT CS3NOF) OL LSINT GNVIST=<3uT4 = VN 
s3nor 
AANOW SS37 40S CALLIF) 431138 
ALi1ar 
STM ONTINTWLAY ONY SAV3SHWINA STTvM-V3aS (CS3TL139F) GSANND 
FLAHONOD 1SV9D3Nd 4O CS3IILL39C] ONY SH3TId 
FYOHS SQNVI3A3T0 193910Nd OL LTINA CSAILL39F) AIAVIWHAd 
(S3IL13f) HS3wW 
(S3TJL3F) ONV SNTOHO LIWHdSY 
CS3TLI3F) ONY SNTOHO 1V NOTSOMS LSNIVOV S3eNSVaW 
S31L13¢ 
MYOASMIN CAVG=VOIVWIF] ONY I3SINI AVMYNONN OL L3INI AVMVNOON ISA WONA ALTO=NHOA="3N JO 1SVOD DTIANVILV = VN 
AVE=-VOTVWUT 
MYOASMAN ONWIST=9ONOT WHVd CSTIe-AODVF) LV NOISONS HOV3SA = VN 
wavd (STTu¥-800vr) 
STru¥-eooVr 
( (CVABVHST) ) VATUVEHUN IV S¥HOM TWWLSVOD M3N 


GNVVSINA 4O C37ST) N3GQVM HOLNG AHL NO NOTIVITIddv SLT ONY SAAVM OANYS INOFY AMOSHL IOTLYWSKLVW V 


V3S-HLYON NWWH3ID 4O 1SVOD HLNOS BHL 3M [CSONVIST) ONTIVONA 30 FJONVNSINTUW ONY NOTLYZTITAVYIS HOS SNOTSIAOUd = VN 
SCNVISI 
N3SBISTHL CONVIST) 3H! JO ANTIDS0 ANY NISTHO = WN 
AQNLS TOHXLNOD NOTSONA HOVAA SVYS! FANVIST) NOLSSA1V9 40 AHOKHS 41ND = YN 
S3ITGNLS LONVIST)] NOWTS*LS NO LYOd3u 
HOVAEG=NOLSSATVO 4O NOTLD3LONd FHL ONY ANTT3AMOHS [ANWIST) NOLSAA1V9 
ANAWSAAOMdWY WIVMOQHVNA ANY HOVSA SI TWHAd CANWIST)] ASNOD 
AZNY3SO0HON NO SYHOM JATLORLONd CONVIST) 40 IN3WdOTSARO ONY NIOSTHO = VN 
ASNYSQHON 40 LYWd LS3M NT LN3WdO19A3G HOVAIR NO SSHNIDNNLS AATIOALONd CONVIST) JO 193443 AHL = UN 
41S709 NVISATHY LSV3 NO NOTLOALONd CONVIST) = YN 
AGNLS TOHINOD NOTSONS HOWRA 9H &1 AHVN 40 CONVIST) HOVSIH-IMTMTVM = YN 
ASNUSGYHON 40 CONVIST) 3HL JO NOTLOSLONd BHL HOA SNUTd NIHIANS ONY STIT4 HOVAF 40 4SA AP NOTAVITIIAVH3Y HOVA>S 
AQNLS TOHLNGD NOTSONS HOVAS SH PL TVAWH JO FONVIST) AVA=AdadYNVH GNVY HOWSAR-V3AWIVM = WN 
WNyHO8 JO CONVIST) JHL NO QOHL3AW ITSVH 1TWHdsSY AR HAAND ANNG AAVAR V JAMO NOTLONALSNOD = WN 
YNTITOMVO=HIMON CONVIST) ANODVHDO = VN 
AGNLS JOHXLNOD NOTSOHS HOVAR SILASNHOVSSYW CANVIST)] WNId = YN 
SLLASAHDVSSVYhW CANUIST) WAId SHdVe9OLOHd WIA 
S3SSNSO0QTH [ONVIST) FHL 40 NCOTIDAIONd AWLSVOD ANY SAONVHD WWISVOD = UN 
VIOHNIAN CONWIST) NOWIS*LS AQNLS NOTSONS HOVAR = VN 
AONLS JOHLNOD NOTSONS HOV3A MMOA={M9N TITTY=4NHIey OF HLMOMSCVM=1xO4 CONVIST) N3LVIS = YN 
AQNIS NOTSOYFA HOWAF WATHOTA CONVIST) YALTdAF = VN 
AQNLS TOMLMNOD NOTSOHA HOWAR VATAHOTS CONVIST) VITSWY = WN 
SNIOND LV1T4 AG COANYIST? 1TAS 4O KOWAR IS9M BHI 4 NOTLOZLONd = YN 
AGNLS TOXLNOD NOISONS HOVAE CANYIST) MOTMNAY OL WONWHNH=SLIT® WOMS 1SVOD SHVMVI30 = UN 
NOTIOALNNd 1SVOD ANY CONWIST) 49 SW31hOud = VN 
ONVISI 
SNOTLVAHASEKO [NLTS=NI7 SATONLS W300W 
NLIS=NI 
ONT Vd LSRHS TAAIS 34O [SNOTLIVOTILSSANT) 
ONTITIS §39NT YORMVH JO [SNOTLVOTIS3ANI) 7300K = VN 
S1S3L GNVS G3AQ AA (SNOTIVOTISSANT) SS3N3SATLOASIA SNIOKD VIS 
SNOTIVOTIS3ANI 
HOV3E-GHOSVAS NO SANAOHD 4O SAdAL SNOTHVA 4O SSANSATLOASIA AKL OLNT CNOTLVOTISSANT) NV = VN 
NOTLVOTLS3ANI 


225 


TOOOYD00ES 
9000N90T2S 
TOOONSTTIOE 
TOOONDTTI6E 


1000490059 
2000490059 


T00049S0S*7 
Z000uN9TOTS 
€000YN9%0ES 
2000x492T2S 
Z2000Y89%0ES 
100049S00S 
2000489S0S% 
100048920%S 
€0008980ES 
z000u9TO02S 
€000uN9T02S 
100089%02S 
200048900%9 
€0004900S9 
2000Y49E00S 


7000N9L08E 
T00049S00S 


T00089906S 


200049002S 
9000490025 
€000x4900SS 
2000x4900SS 
6000x49002S 
7000xH9009S 
T00049L02S 


7000xu92T BY 
7000896029 


20004960SS 
TO00NNTO0% 


100049909S 
TOO0O0NSTISS 


S3ITQN1LS NOTSOMA CENVOTHOIW=9NvI) 
AQNLS TOHXINOD NOTSOMA BHOVAR CNVOTHOTW<34NV1) 3Q FYOHS STONITII - VN 
[NVOTHIOTW=9M071 SASHAA AYOKS HLYHON JHL 
CNVOTHOTW=-3yNV1) 4O SHOKS JS3M SHI 
ONO S3ILID YSHLO GNV NISNODSTM GOOMAHOHS LV NOTLOFIONd HOWAA HN4 AASN SNTONNN AdAL SB1PYSWHad JN SSINSATI939443 
CNVOTHOTW=3MYT) NA NTSNOOSTIM WOHS SNIOHOD 
CNVOTHITW=4NV IT) NO STONTVIT WOM4 SNIOMO 378V3nWed3d 
NVOTHOT <3 
OTHO NOMNH 4O ALTNIOTA AHL NT ANT AYOHS CATHA=4MVI) AACFLS NOISOHS HOVSE - VN 
AQNLS JOXYLNOD NOTSOYNZS HOV3E OTHO GV3H3ATAMUW OL SNTT ALVIS OTKO = MYVOTHOTR SHEL WOM4 ANTT SHOHS CAITH3A=-3yNV7) = UN 
AGNIS 
TJONLNOD NOISONS HOVSIS HSATYH ANDON OL SJOVVIIAS SIV 12079TASSHS CSTMS=35NV7) AN ANT) SHOHS OFTHO ATX ¥Y¥TONAddV = WN 
AGNIS TONHINOD NOISOYNS HOVSA OIHO NOIVIIWNSA OL AMSAGNYS C3THI-SyV7) 4O JNTT 3eOKS OTHO AT Y¥TON3ddv = VN 
AGNLS TOYLNOD NOTSONA HOVSA OIHO AVA AMSNGNYS C3ATHa=3¥V1) 40 ANTV 3eO0KS OTHO AT X¥TONSddv = YN 
AGNLS TOHLNOD NOTSON]R HOWAR OTHO ALNNOD 3¥W1 NT F39THa=a4071) 40 SHOHKS = XT XYTONSddv¥ = YN 
OTHO OV3IHSIGNVW OL ANID SIVIS NVOTHOTH = OTHO WOMS (CATHSI-3NVT) 4N SNIT FHOHS OTHO AGNIS NOISONS HOVER = YN 
AGNLS TOXLNOD NOTSONS HOV3SA HSATH NIMOVHD OL ATTONA (C3ATea=4yV1) 40 SANIT 4sOKS OTHO T¥ XY¥ITON3ddv = WN 
ANNLS OHXLNOS 
NOISOYS HOVSR JOVIDIASaWV1-O7N3STS43SHS ANY NOTTVITWH3SA N3AML3A C37N9-9NV1) 4OQ FNTT AMOKS OTHO ITIA YTON3ddv - WN 
AGANLS TOHLNOD 
NOISONS HOVER VINEVLHSVY GNV LeOddTIV4 N3Z3ML9E (ATNA=$9yv1) 40 ANTT SHOHS OTHO TI¥ ONY TIA TIT SSAXYTONSddY = YN 
AGNLS TONLNOD NOTSOXNS 
HOV3E 3NID BLVLS VINVATASNN3d SHI ONY YINEVLHSVY N33AM19A FATMS=3NVI7 40 INT SHOKS OTHO X¥ ONY A S3X¥TON3SddY UN 
C31H9-9Nv1) 4O SHOHS OTHO ARL NO SW3A1R0dd NOTSONS 
C37H4S-3NV7) 4O B2HOHS OTHO SHI NO SSHNLINHIS 39HV1 40 S1934543 
(3STH3I=-3N0T) NO OTHO WONA SNTOHD FIAVAWHAdTIWAS ONY SATAY >AWYAd 
3143-307 
AGQNLS TOHLNOD NOTSONS HOVAR OTHO (0N0043NVI1) ONY ONVISA3519 = VN 
aqoos3yVv4d 
INOMS C4AY¥V1) SLI S19310Nd GOOMSHOHRS 
AQNLS JONLNOD NOTSOYNS HOVAE OTHO ALNNOD CAYVI) NI 3STea-4NV71 40 SHCHS = XI XIOQNAddv = YN 


3yv7 
sisal 

WILINI GQNVY LNSWdOTSASO LNSWdTINDS LHOASNVYH!L WHOLLTT JO 31V4 SHI NG SNIOXO 4O [935449 FHL 40 AMNIS CANOLVHORVIN) 
AMOLVEORYI 

LVAS SNVY CAWSTAONd7ZLOHOSNSISNY) AAPM NAONNKONSHAINA SAVY NSONNHS9I0S = WN 
ATRONd7ZLNHOSNSLSNY 

LUAS 4nv TZINHOISNALSAYI CNR NAONAHSONVYESANSIN = YN 

S3SNHON BAG NY EZLAHOSNSISNY) SYHHVE LYAONNH = VN 

CZLNHOSNSLSNY) NAKDSINAG MIQ HN4 NIONNIHS4dW9 ANT3W3971V = YN 
ZINHOSN3LSN 

NITYOVMOMON NAVWHI4S WAVH WI ENS9ONAHOSHOANSLSNY) = YN 
NSONNHISHOSN3SLSN 

1SO [SASSNHOSSAVNAISNY) S30 NALTASYY NAQ SNV = YN 
S3SSNHISSNVN3S1LSNY 


AGNLS JOHLNOD NOTSONS HOVSA ANWIST YOTMN3AY OL [YOOWWONH=SIILTM)] KOMS 1SVOD SHVMVIAC = VN 
: MIOWWNH=SLLI 

AQNLS NOTSOS83S HOVIA WOTHOTS [SA9W] LVOAONOT ONY VIMYW=VNNY = VN 

VOTYONd [SABN]) ANAVOSTE ANY VINIOSNTA JO AONLS SATIVHAdOND NO LHOdRH TONLNOD NOTSOMS HOVEE = VN 
SAa» 

AGNLS TOXLNOD NOTSOMS KOVAA NISNODSTIM CYRSON3N) 4O ALTO = YN 

NISNOOSTM (VHSONSY) LV SNIOMD 37eV4We3ad 
VHSONA|M 

AQNLS TOMLNOD NOISONS HOVSE °H PL CIVAVY) 430 ANWIST AV9O=Sd3adVNVH ONY HOV3E=V3WIVM = WN 
Ivnvy 

VYSVTV CAVG=NVWSHOUYM) ALINIOTA ONY LTadS HSWOK ONOTY NOTSONS 34O AGNILS 
AWG=NVWK3SHOV™ 


226 


4000489”0SS 
1000892029 
1000897095 
Tod0dNdSeTOE 
TOOOMOSTTOL 
€00049S09S 
Z000N9TO9E 
TO00NDZTSE 
Z2000HN9E0S9 
ToOO0ONdDBOST 
2000496089 


T0004u9002S 
eo000uNottss 


7000uN92TeY 
2000x90TS9 
70004960%S 
100049906S 
1000498009 
2000890T0S 
7000YN90TS9 
T00049800S 
€00049006S 
€T00YN9002S 
1000499084 
2000u90TeS 
€000N90TS9 
T00049E06S 
2000x490T#9 
2000490000 
%000490000 
7000496089 
20004900979 
7000N92TLS 
200049S0T9 


1000894094 


AQNLS JONLNOD NOTSONA HOWAA CYNVISTNOT) AIST-ONVHD = WN 
AQNLS TOXLNOD NOTSONZS HOVER CYNVISTINOT) LNIOd NOODIVY OL SSVd=371398 = VN 
CUNVISINOT) SJIST-<ONVY9 TONLNOD NOTSONS HOV3E 
VNVISINOD 
ALNNOD CS3IBONV=SO1) NOTLIFLONd HOVER NO GHVOR=AHOSIAGV JO 1LY0d34y 
S3139NV=S071 
ANNNS LANVIST=9NO1) SYOHS HLYON HOTAVH3E HOVAS 
AQNLS JOSLNOD NOTSONS HOVAE AATLVY3SdO0D HHOA=M3N CONVIST=9NO1) LAINT SANOF OL LAINT ONVIST=<3e4T4 = UN 
MHOA=M3N CONVIST=9NO1) MoVd STITN=809NVF LV NOTSON3 HOVAG = VN 
MHOASM3N CONVIST=9ONO71 KOWSR=-AVMVNOON LV SNIOND JO SSAN3SATL939443 
WHOASM|AN LIINI S3NOF OL ATY3S1S3M 3HOHS ONV LSINT GNVAST=<9aT4 CAONVIST=9NO1) 40 1SV0D ITAINVILVY = WN 
ABSHSrHM3N ONY FONVIST=9NN1) NO NOTLOSZINUd ANY NOTSONA 1LSVOO 
CONVIST©“9NO1) 4O L1SVOD DILNVILY 3HL 
GNVISI-9NO1 
NOTLOSLONd WISVOD 4O4S SWHOM [IVNIGALTONON) Y3SLVMYRGNN = YN 
: SBHOV3SA JO ALTITAVIS CIVWNIGNLIONON) 3HL 


WWNIGNLIONOD 
AQNLS NOTSONR HOVAE WATHOTS SA3By [LVOB9ONO1) ANY VIavWeVNNV = WN 
41vO89NO7 
SONVIOV3SH WIOTSTLey SV SNTOUD (9NOT) 40 3SN 
SNOT 
JGNONIO WI 13 €3NT07) WI 3HLNZ NV3907 3G SSTIVONVHS 3109 WI ANS MAW WT 3H1NOD 3ON3430 30 S39VANO S31 
3yuI07 
S1S31 
AVILINI GNVY LNAWdOT3ATO LNAWdINDS LYOMSNVYL CIWHOLLIV] 40 JVM 3H! NO SNTIOQN9 3O LOAS4S9 FHL 40 AMNLS AYOLVHORV) 
14STMQ ONVS CIWHOLITT) HLIM S73CGOW NYT $1934543 37V9S 
Sisvod AGNYS NO SASS3900ed (1WWeOLLIN) 
SBNITVSNOHS 40 LN3WdOT3A3RC0 AKL ONY S3SS3900Nd (1VHOLLIN) 
NOISONS LSVOD ISNIVOV S3YNSV3SW GNY SW37AAdd LATHQ CAVeOLITII) = LSVO01S3H HSINVO 3HL 
SMOBUVHK SNITV=3HOHS LV W3ITHOdd LATHO CHOLLI) 
WweolLli 
NOILO3LONd WISVOD HOS SNOTLONALSNOD 4O SAdAL JTWHASY 4O NOTAVITIddY HOS CSLIWIT) ONV S3TLIDIATSSOd - YN 
SLIWI1 
WHOM ABHL MOH LSVOD N3d0 BHL ONOTY NOTSONZS CITWIT) OF GaldvGy SyYOM BATLOALONd NO Add 
1IwI 
SALVIS WISVOD DILNVTIV NT SAMNLONYNIS 31Id 133HS 1391S JO (3411) 
3417 


CSATLITIGVIATI ONTZTWINTW = S199433 ONY SNIONO 
S3ILITIGVID 
ASNOW (SS31) HO4 ALLS 831138 


ssa 

31avs 30 S$39VI1d S30 NOTLVWHOS 139 SWILTYYW [NOTSONST) 34INOD S3L09 S30 NOTI939108d = VN 
NOISO¥37 

SNIOND JYOHSW3SS 4O SYNLONALS TWNYSINT 3HL ONY THLON3T) SHL NO = VN 
KLONS1 


CNOISOY3-3397) SAHOVIS WiSvOD GA7ITTAVIS 4O GNZ 3HL LV wv3ue HOVER JO S1S31 V300W - VN 
NOTSO¥3=-331 
ODVNOW JO ALITVdIONIUd OTNVI=3LNOW CAVA-OLLOAMVT) NI HOVSA WIOTSTLYV NY JO NOTIV389 SHI 
AVE=OLLOAYVI 
BINS-aMV1 4O 3HOKS OTHO 3HL NO SFHNLINALS (39HV1) JO $193443 
394v7 
AGNLS JONLNOD NOISONZS HOVIE VOTYHONS LIINI HLYOM-3MVI-HINGS OL LAINT CHLYOM-AyNVT) WOHS ALNNOD HOVSA=W1WVd = YN 
AGNIS TOMINOD NOTSONS HOVAIA 3NTIT ALNNOD GUVMONs 
OL L3INI HLYOM-3NVI-HHINOS WONS ONY JSINT CHLYOM-3NVT) OL ANID ALNAOD NTAMVW WONS VOTHOTS ALNNOD HOVAB=W1Vd cane ar 
HLYOR= 


NISNOOSIM ALNNOD S3NNVMTIW JO SNIT SMOHS CNVOTHOTW=3NV1) AMNLS NOTSOM3S HOV3E - WN 
(O3NNTLNOD) NVOTHOT Wav 


227 


T000u9202E 


S0004960%S 
€000490029 


€000892T 84% 
T000Y49”0LS 
€000N9S0TS 
TOO00NDSOTS 
2000Y49S0TS 
Z000N980ES 
€000496029 
TO000YND0TES 
€000N9L0BE 
TO000ND908E 
2000xN90T09 
1000892009 
1000498029 
€000Y49L0%9 


TOOQOYNDOTSS 
1000499004 
100049%0SS 
T0004u9209S 
T00049S06S 
2000x9S0T9 
10004900056 
2000xN90TH9 
9000xu9009S 
T000892TS9 
70008900409 
2000uN9TOT9 
200049S0S% 
9000N9008S 


2000492095 
2000492095 


z000N9TORE 
TOOOXSTOLE 


Z000N90T9E 
60004900SS 
7000490025 
100090002 


2000489%702S 


CSWIYSLVW) JO LATYQ WILSVOD ONTLVYSONOd3Yd LNOHLIM YO HLIM V3S 3HL ISNTVOV S1ISVOD JO NOTL93L0%d 
SIWIS3aLWW 
SYOHS3HO4 WIVHD WV ONOTW CAWTeaLVW) FHOHS 40 TAAVNL SHI NO SNOTLVAN3SSE0 
CWITY3si1VW) HOW3SH 4O IN3WSAO0W OL SH3STYNVA SV SANAOUD = WN 
WIeslvw 
AGNLS TOHINOD NOTISOHS HOVSA CSLIASNHOVSSVW) HOVSR=dOMHINIP = WN 
AQNLS TOXLNOD NOTSONS HOVAE [SLL3ESNHIVSSVW) WYHIVHO = YN 
AGNIS TOHXLNOD NOTSOYA HOVSA [SILASNHOVSSVW) HOVSE=3639AR4 - VN 
AGNIS TOHLNOD NOTSONS HOVE [SLLASNKIVSSVW) HOVAR=3449AR6 = VN 
AGNLS JOHINOD NOTSONS HOVEA [SLLASNHOVSSYWW] HOVSA=3YOHS=AODNINO - VN 
AQNLS JOXLNOD NOTSONZS HOVAE [SLLISSNHOVSSVW)] ONVIST WOId - VN 
AGNLS TONINODS NOTSONS HOVER CSLIASNHOVSSVh) GHOSQABR=MAN LNIOd HYD = VN 
AGNLS TONLNOD NOTSOYNS HOVSA (CSLLASNHOVSSYW) GOI=adVD ANY INTOd NOLYSHW3d N33M138 3YOHS = YN 
CSLLASNKOVSSVW) dOHHINIM IY YYOM BSATLOALOUd 3YOHS 
CSLIFSOHSVSSVW) dOMHINIM LV WHOM SATLIALONd SYOHS 
(SLIASNHOVSSVW) NI NOISOIL0Nd WI1SVO9 
CSLIASMHOVSSVW) HINOWAZM HOVSAR<LIASSNOVSS3AM - VN 
CSELASOHOVSSUh) GNVIST WAId SHdVYSOLOHd IWId83V 
(SLL3SOKOVSSYW) HLINOWIVa = VN 
SLLSSNHIVSSVW 
ALTO=“NV39NN LV HOVA ALIYMOAVAS CSONVIAYTW) 
SGNVIAUVAW 
CONWITAMWHK) INTOd NYWHOTTL LY NCTSOYNZS 3HORS NO i8O0d3u¥ 
CONVIAMVW) ALTO=NV390 LY SNIOND LIWHdSY SHL 
CONWTAMWHW) ALTD-NV3990 LY SNIOND LIVHdSY NO 1LeOd3y WIHSILNI 
CONVITAMUW) AL TIHENV3S90 LV SNIOHS LIVWHdSV GNYS 4O YOTAVH38 
GNV TANYA 
AGNIS JOXLNOD NOTSONS HOVAP ANT ALNNOD GUvVeOeAR 
OL LSINI HLYOM-<3NVTSHINOS WONS ONY LOINI HLYOM=3NVT OL SNTT ALNNOD CNTLYVW) WOes VATHOT4S ALNNOD HOVAR=WI1Vd = UN 
: NILYVW 
SRHNLINHIS C3WT1Tavw) ONY S3AVM SONIM 
318vs 30 S39V1d S30 NOTLVWHOS 139 CAWTLIYYW) NOTSOHAT AYLNOD S3109 S3Q NOTLO3L0Nd = VN 
NOTLOBLONd WISVOD ONY SAVMV3S SHORYVH NI ONTHASNIONS FSWT TVW) NY SIS3L T390W 4O ALTIIAVLINS = VN 
SNOTAYD 40 ASN NVTMVdTe ONY CAWILTaVW) 


BWILTevw 
: ANDIEWVOOk 
30 V1SO9 WN SVW31808d SIOG = VIONV 30 SVIWed 30 OVIVWHOA 3 CVWILTevW) OVSONA HW VHLNOD WISOD VO OVIDILONd - YN 
VWILTYVwW 


AGNLS ONLNOD NOTSONS HOVSS OTHO CAVSHAIAMVW) OL 3NTT J1VLIS OTHKO = NVOTHOTW AHL WOH4 ANT JHOHS STéA=3NVT = VN 
OTHO COV3HITENVWI OL 3NID 3LVLS NVOTHOTW - OFHO WON4 BIMA=3NVT 40 3NIT AYXOHS OTHO ACNLS NOTSONS HOV3S - YN 
QV3H318avW 
AWONOODA B3ALVM 30 CIVANVW) = YN 
TVANVW 
AGNLS TOMLNOD NOTSONS HOVAA NISNODSTM LOOMOLINGI] OF SHSATH=OF1 WOeS ALNNOD DOMOLINVW = VN 
AGNLS JONLNOD NOTSONS HOVAR NISNOOSTM JOMOLINUR OL SHBATH=OML WO%S AINNOD COOMOLINVW) = VN 
JOMOLINVW 
S3HOV3BE LNSDVCGY ANY ABSHAPHMAN LAINT CNYADNSVNVW) LY NOTSOYS NO 1L40d3u 
S3HOVSA LNSOVCCY ANY ASSMAPHMAN LSINT CNVARSVNYW) LV NOTSONS HOV3E = YN 
NYNCSVNVW 
SN33NM JO HONOHOR HOVAE-AVMVNDON LV ROVER DTIANd BHL 40 CSONVNZINTVW) ONY NOTLONNLSNOD 
NOTLVOTAVN OL 3ATIV134 HOSYVH SLT 40 FADNUNSINTVW) ANY NTOTHO SIT JO AMOISTH ONVIO9T3H = VN 
W3S-HLYON NVWH39 JO LSVOD HLINOS BHL 4O SONVIST ONTLVO74 JO C3DNVNALNTUW) ONY NOTLVZTIIFVIS HOA SNOTSTAOYd = YN 
SINVNSLNTI VW 
Satat4 NTONO NI GNVS CINADSANTWONT) HLTM SISAL GNVS G@34H07109 
INZODS3NTWNI 
SNIOQMO [1S09="017) WHO4S SHWOOTH 3L3SHONOD 
1SCI-A401 


228 


10004900%S 
7000896089 
1000492062 
7000896089 
1000498009 
1000899082 


2000x4900%S 
700048900%S 
1000490095 
70004890000 
9000490095 


1000499029 
€000490002 
100049006S 
70008900%9 
T000N9S08% 
TOOONDTOR8Y 
10004897094 
z000N9TOTS 
200049S0S% 
T00089208S 


TOOOYDSOTE 
2000H90T6% 


TO0O0NDTOLS 
100049%0S9 
TOOOYNSTTIES 
Z2000490T #4 


S00049002S 
T000uN9L0SE 


T000u9209€ 
€00049002S 
1000499019 
T000uD0Ta9 
$0004990ES 
2000N90T 4 


9S6T NI SSNVOTYNNH JO S3ITY3SS HSLAV VNITOXVO=HIHON [FAL TOI=-QVAHSHOW) HVAIN NOOVWHLHO4S 40 SHdDVHOOLORG 
ALTO-“GV3HIYNOW 
OIVNOW JO ALIWdIONIUd COTVHVO=ALNOW) AVA=OLIOAMYT MT HOWRAH AWLTOTSTLYY NY 4O NOTIV39 BHI 
O18VI=3LNOW 
VINHOST WO COLTISSINOW) LV G3ALONYISNOD SNTOMO NI GQASN YOOTK FJL3XONOD 4O VIVL3G 
OLIDSLNOW 
CODVNOW) 3O ALIVWdIONT Xd ODNVI=KSINOW AVA=<OLLOAMYT NY HOVAP WHOTSTINY NY 40 NOTLV3949 BHI 
OOVNOW 
1STHO ANVS TWHOSLTT BRITM €S73900W) NI S1934435 31IVOS 
SNTONON JO NOTLIVIIVISNI SNOSOVINVAGY 
3SHL ONV HOVSE AGNVS V NOdN SH3yNVSNE GNV SINSYHND 4O 199439 FHI SNTWHAILS0 OL CS7300W) 31VOS HLIM LS3L 
$7300W 
NOTLONYLSNOD YORMVH VAS GNV V3S NI YOOT14 ATAVIAOW HIIM SIS31 (1300W) |= WN 
NOT93SH 1LVM NI SAWACG VAS NO dN=NNYH SAVM JO SIS3L ([17300W) = VN 
NOTLOSL04d W1SVOD JO SIS3L ([13900W) ONY SOTWYNAQ WILSVOD NY HOMWSSSAM JO W3AT8ONd 3H1 NO SV3QI 3WOS = VN 
NOTSON3=33597 S3HOV3EH WISVOD QAZITIEVIS 4O ONZ 3H) JV WW3HH HOVE 40 SISAL [1300W) = YN 
NOILO3SL0Nd WLSVOD GNV SAVMV3AS SHORYVH NI ONTHSSNTONA AWTITHWh NT SISAL £13900W] 40 ALITIAVLINS = VN 
SANAOHS ONY SSHOVAA 4O HOTAVHSE JRL 40 AGNIS (13C0W) V 
SNOTLVAN3SSEO NLIS|=NT S3ICALS (1300W) 
ONTLITS L3S0NT HORMVH 40 SNOTLYOTISAANY (13900W) = VN 
1300W 
CANODTAWVIOW) 
30 ViSOD WN SVWAT804d SIOO = VIDNV 30 SVIVed 30 OVOVWHOS 32 WWILTsYW OVSOM9 V VWHLNOD VISOD VO OVDDFLONd = VN 
SNOLEWVIOW 
AQNLS WHLNOD NOTSONS HOVER [TddISSTSSTW) ALNNOD NOSTYYVH = WN 
CIddISSISSTW] ONY VAOTHNIA SC SISVOD AHL ONNTY 39VWVO WHOLS LN3D38 
IddJSSISSIW 
NISNOODSIP ALNNOD C33SMNVAIIW) 40 ANID ANOHS MYOTHOTW=3NV7 AMNLS NOISONS HOVSF = VN 
33yNNVMITIW 
AQNLS TOYLNOD NOTSONS HIVES OTHO AV3SHATGYVW OL INT BLVIS OTHO = ENVOTHOTW) 3H) WON4S JNT7 3HOHS BTM3-9yVI = YN 
OIHO QV3SH3SISHVW OL ANID 31VLS (NVOTHOTW) = QIHO WONA STH3-3NV7 4OQ SNIT SHOHS OTHO AQNLS NOTSONZS HOVER = WN 
AONIS JOHXHINOD NOTSOMA HOVAR CNVOTHOTWI ALNNOD NATYHHSA = VN 
NVOIHOIW 
CHOVAR]TWYIW) SZTITAVLS ONTL339HS TARLS 40 SMIOHO ONV S11VM-V3S 
CHOVSR=ThHVIW) = ANAOHD 1331S 170 
i HOVAG-IWVIW 
S3NNG ANY S3HOVAIA JO NOTLV3YD AHL JSVOD CNVOTYAW) AKL NO SHHOM NOTLI3ALOUNd 
NVOIX3W 
NOTSOYA HOVAA JVAKND OL [SAOK1L3W) ADN39N3W3 
BJONSSAN HOS (CSQOHIIAW) 40 MATAZH NOTLOSLO¥d WISVOD 
SIWTYN3slvw ONY [SOOKLAW) NOTLOSLONd JYOHS 
SCOHL3W 
WNYHOR 4O ONVIST AHL NO (CGOHL3W) LIVSVH JTWHdaSY AB HAAOD ANNG AAVIK VY JO NOTLONYLSNOD = VN 
TOHLNOD NOTSONA LSVOD NT NOTLONHISNOD 3O CCOH13W) M3N V 
COHLAW 
S3IL1L3¢ (HS3W) 


HS3W 
(CSOMNANAIMIAW) IGTSH JHOTILSOGHON 3IG = VN 
SOUNENSINIAW 
AQNLS JOMLNOD NOISONZ HOVAIE YAATH CADTHNWW) 0} TWNYD=-AVW=3dV9 WOM4 AVA-SNVMYTAG JQ LSVOD ABSHAP=M3N = oe : 
a0TuNvW 
GNVIBIIA JO 31ST N3GOVM HOING AHL NO NOTIVITIdAv SIT CNY SIAM ONVS JNOBV AMOAHL CIVOTIVWSHLVW) 
AWOTLVW3HLUW 
MAILSAMHWH Vd TONTMONVATVINSLUW) = YN 
ONTMONVATVIMSLUW 
CSTVIMALVW) ONY SOOHLAW NOILITLO¥d JYOHS 
(Q3NNTLNOD) SIWIeaLVW 


229 


2000492049 
TOOONDTOLE 
Z000N9TORE 
TO000N980ST 
1000492095 
TOO0OYDLOES 
£€000x499029 


2000Y4990ES 
200049S09S 


200049204%S 
€000Y49S029 
T000Y8990€9 


TO000YND0TES 
20004890029 
T000YN920T9 


€000496029 


2000490T29 


1000492029 


4000490064 
£€0004890064 
9000490064 
5000490064 
2000490064 
20004890064 
1000490064 
2000YN900TE 
TOOOYDOOTE 
€000N900ES 
1000490069 
7000490069 
7000490059 
€000u490069 
60008900SS 


T0004920S9 
2000Y490T99 


ZO00NSTTES 
20004u90T2S 


T0C089L029 
€000490029 
TOOOND9NTE 
20008900%S 


To0d0Nd2 TBS 


AGNLS TOXINOD NOTSOHXA HOWAR LASSHSPF ARMANI] ALTOS<OTINVILVY = VN 
S3HOVSIA INADA ANY FASSHAC-MANT LAINT NVAMSYNUW Le NOTSOUS HOVSE - YN 
SAHOVAE LNSDVFQV ONY FASSHAF=M3N) LAINT NVAMSUAWW LY NOTSONA NO LuCdaa 
CASSHACHM3AN) ANY ANVIST=“9ONODT NO NOTLORIONd OMY NOTSONS 1LSVOO 
PASSHSrHM3N) ALTO=NVAIN LY TII4 HOVER 40 HOTAVHSE 
CASSHACHRMAN) ( SOPMYH AVWeadWD ) LAINT SNTMdS=0109 = UN 
CARSHAL HM AN) AVE=WOOH=AONVS GN AVRANVITeUVY = UN 

A3SYSC-h3AN 


AQNLS TOMLINOD NOTSONA HOVAGB LNITLIANNOAD MAATH DTNOLYSAGH OL SORYVH [NM SAVH=h"4N] = € WAH - YN 


AGNLS TOXINOD NOTSOHS HOVAIF LNDTLOANNOD MOPMVH CNAIAVHRMAN) OJ MAATH LS 6 V3NV = VN 
N3AVK=M3N 

AANLS TONLNOD NOTSOMZ KOWAR LAMTHSdWwvHeMsnh J HOVAB-NOLdKYH = UN 

AGNILS TONXLNOD NOTSONS HOVAR CL ANTHSdWwHH=MaN) 49 ALVIS FHI 40 SHOHS = YN 

CAMTHSAWYH=M9N] FAM HOWSS=AWIS GNWS=STTIVH 40 SHATeHOOLOHd IWI1YaV 
SYTHSdWVR=M3N 

CONVIONA=$"4N) NT WOHINOD NETSONS HOVE 

CONWIONS=M4n7 NT STII4S HOVSF 40 HOTAVHAE 

FANWIONS="9N)] NT STII4 HOWAP 40 YOTAVHSE 
QNVT9ON3=M3SN 

AQNLS TOHINOD NOTSONS FLOWER STLASNHOWSSUW [ONO INAS=M3N) LNTOd 4YVID = VN 
Qe¢0 403E-M3N 

AQNLS 


JOMINOD NOTSONS HOV3IS II 3SVHd A YTONAddV VINHOSTIIVI ALNNOD FONVHO TAVH=LeOdmhaAN) OL M3ATH TATMEYO-NVS - YN 


AVB=1L80dM3AN 
NTAANG JY GANVS 4O LN3W3A0W [Se¢ORSHV3AN) SHI 

2YORSSVAN 
SS3YH9ONOD FNOTLVOTAUN) TWNOTLYNMSINT BIZT AHL OL LYOd3a 
SSSYONOD FMOTLVOTAVN] TVNOTIVNS SINT HIZT AHL OL 140034 
SSSHONOD CNOTIVOTAUNI TWNOTIVNASINT BIZT SHL OL LHOd3e - WN 
SSSMONOD FNOTIVOTAYN) TAWNOTIVNSALNT HIZT SRL OL 1H0d34 
SSAHONOD CNOTLYOTAVNI TWNOTIWNHSINT HiZT SHL OL LdOd34 - VN 
SS3MONOD CNOTIVOTAVNY JFWNOTIVNSSINT HIZT SHL OL LHOdaY - YN 
SS3BHONOD CNOTLVOTAVN) TWNOTLYNSAINT HLZT SHI OL LHOd3a 
SSSYHONOD FNOTIVOTAYN] TAWNOTLYNY SINT HIST SHI OL 140d3u 
SSIMONOD CNOTIVOTAVN) AWNOTIVNE SINT HIST AHL OL LHOd3e 
SS3HONOD FNOTIVOTAUN] TWNOTLVNS FINI HLET AKL OL LHOd3ey 
SS3HONOD ENOTILVOTAUN) TWNOTLVNYSINT ON22 SHL OL LYOd3eu 
SSIMONOD FNOTIVOTAVN] AWNOTIVNSAINT ON22 AHI OL Lu0d3e 
SSSHONOD FNOTIVOTAYNY TWNOTIVNNAINT 1ST? SHL OL LYHOd34 
SSSYONOD CNOTILVOTAYN] AWNOTIVNASINT ON2@2 AHL OL LYOd3e - VN 


C(NOTLVOTAVN] OL SATLV19Y YOPHVH SIT 40 SONVNSINIVW GNY NTOTHN SLT 40 AMOISTH CGNV109713HK = YN 


NOTLVOIAVN 

( VAVHST ) CVATMVHYN) LY SyWHOM 1V1SV09 MIN 
VATUVHVN 

voTHods CASN-L371NWI] = VN 
; A3y-13700W 


AQNLS TOXNLNOD NOTSOYNS HOV3E H3LVMAVSNA ONGAd=NVS OL [NONW) INTOd VINUOST IVD JO 1SVOD IIT XIGQN3ddv¥ = UN 
AGNLS TOYLNOD NOISONZ HOV3E [NONW) INTOd OL WINZSINAdHVD VWINHOAT IVD 40 LSVOD T XTON3dd¥ - VN 


Nonw 

NI@MNA IY aANYS 40 FINAPAAOW) FHOHSHVSN 3HL 

WWIdSLvW HOWAR 4O CINAWAAQW) OL SHATYNVA SY S3SNAQND = VN 

NOTSONS HOV3E CNY CIN3W3A0W) ONVS 
IN3W3A0W 

NOTLONYLSNOD YORYVH WSS ANY Was NI eo0T4d CAIAVAIAOW) HITM SIS31 T3adOW - YN 
316Vv3A0W 


SNTQMNO N9aMLaA SIIDTLeVd GNVS JO [NOTLOW) 
NOTLOW 


230 


TOOONSTTIOE 
TOOONSTTIOL 
TOOONSTTSE 
T000ND2Tb6E 
T0008900TS 


$00049002S 
8000x900ZS 


6000490025 
oto0u900zS 


€00048900SS 


7100890025 
9000xN900SS 
8000xN900SS 
9000x9002S 


s000u9002S 
$000498009 


200049008S 


20008920€S 
TOO0OYNDTORS 


TOO0NDB0EY 
1000499059 


€00049S09S 
TOO00ND80EY 
Z000Y89E0%S 
$00049%0SS 
900049%0SS 
T00049S059 
To0dNde TBE 
Z2000N9TTILE 
Z00089TO9E 
200089E0S9 
2000492029 
1000499059 


T00049806S 
s000u90T2es 
100049%706S 
TO00NDEN9S 
200049208S 
1000499019 
T000ND0THS 
T0004N9E00S 
€0004990€S 
200049S0S9 


NVOTHOTW-3WV7 SASHAA AYOHS CHLYON) BHL 

OQNANS ONVIST=9ONO1 JHOHS [CTRLYON) YOTAVHSE HOV3E 

VOTHOTS SNILSNONVTLS INTOd CHIMON) IY SNTOXD OLIAW Wd 39"REVD ANY NOTSON3 3YXOHS 
VOTHONS ANTISNONVELS INTO CHLHON) LY SNTOMHD OLLAWIVd CNY NOTSONS 

VaAIy WaS-dTIIVE CNY CHIYON) N33"1398 AWONODS Y3LVM = YN 


KLUYON 
A3BNY3SGYXON TASNI Y430 CONVYLSISAMAHON) AND JS3M NY NZONONTAHOSH3SHONGAPY HAQ N3JHOVSHN AIC = VN 
GNVYLSIS3IMOYON 
LIAS 3NVY SNA908N37739 S30 F3ISNWISSPOHON) HSC NY NAKOVSSNHONeBEY SIG = VN 
SLSNYLSSMQUON 
(CNATHOUMOMON) NAVWHAGY WOVE WI NZONNKOSHOANALSNY = VN 
CNITHOVMGHON) GNA NAXVWHA4 NOA NALSOM NGG NY NIONAHKONSHBINOSONNONVHE = VN 
N3TYOVMOYON 
C33SO40N) S30 NY ZLNHOSN2ZLSNY JHHVE LYSONNH = WN 
B33SQuON 
ZS=TS6T CAANYSGYON) ONIHSNT4 HOVER HOS AHVOARH WT99dS HLIM S3HOVIA 4O MOTIVHOLSAN WWIOTSILYY = WN 
LASNYSOHON] NO SWHOM JATIOFINGd ANYIAST 40 LN3WdOTSARA ONY NIOTHO = VN 
CASNY3SO0HON) 4O LHVd 1S3M NI JN3SWdOTSASO HOV3IR NO SAMNIINHIS SATIIDALONd ANVIST 3O 19543453 3HL = YN 
TAAINMSOQHON) JVASNT 430 GNVYLSIS3M QYON 
ONN LS3M WY NSONANTSHOSHSSHONHARAY Y30 NSHOVSHM JTC M3EN NSONNHONSHFIINA MAG AZ AWHRYNOSNNTTALS AHSTTLHOVINGS = VN 
CABNYSQYON) VASNI 430 ONVHLSISSMGHON GNN ISM NY NSONANTAHOSHASHONHAREY B3CQ N3AHOVSHN JIG =- WN 
CASNY3SGHON) 3O GNVISIT 3HL 4O NOTLOSLONd SHL YOS SNVId HAIHLeN4S ONY STIT3S HOVAR 40 3SN AG NOTLVLITIBVHSe HOVIE 
ASNY3SGXON 
BJLSNW33SLSO N3HOSINIALSTOH=OIMSATHOS 40 NY CALATAS9NSONNMACSIN] HAG ONNIMSSVMING OND ZLNHOS = YN 
SL3STPAS9SONNSSO3IN 


AGNLS TOMLNOD NOTSONS HOVAA INDTIDANNOD YSATH LNDTIDSANNOD OL LAVE<OTINVIN] = 9 V3NV = VN 
AGNLS TOXLNOD NOTSONA HOVSE INDTLOSNNOD CAVR=OTLNVIN) OL HSATYU S3WVHL = UN 
AVE-OTINVIN 
AQNLS NOTSOMS HOVSR YHOAHM3N AINOOD CVYVOVIN) = VN 
VEVOVIN 
MHYOASM3N AVESVOTVWYT ONY LSINT AVMVHOON OL LSAINI AWMYNONN LSV9A WOHS TAL TO=MMOAHM3N) 40 LSVOD STINVVUY = YN 
ALTI=¥eCA=MAN 
AQNLS TOXLNOD NOTSONS HOV3S BATLVHSd009 CYHOA=M39N) ONVIST“9ONGT LAIST SSNOF O1 LAINI ONVIST=3eIa - UN : 
AONLS NOTSONMS HOVAR CLWHOA=H=M49N) ALNANOD VHVOVIN = YN 
AONLS JONLNOD NOTSOH#A HOV38 CMYHOASMAN) WeVd=JIVLS SAHOHS=NHTYTSS = WN 
AQNLS TONLNOD NOTSONS BOVAGD FWHOAS=M3N) WHVd=FJLVIS HOVAARN3SAVH<4IV4A = VN 
AQNLS TOHLNOD NOTSOYS HOVER CYHOA={"3N) WHVd=S1VLS HOVSAP=NTTWVH = WN 
AGNLS JOMLNOD NOTISOYNS HOVSAR (WHOASKP4N) TITY=eNRidy OL BLXOMSAVM=1Le04 ONVIST N3LVIS YN 
CYHOA=M39N) ONVIST<“9NOD HOVAR=KAVMUNION LV SNTOHO JO SS3NFATLIO3453 
[MYOA=SMAN) AVE=WVH 19d HOVIF<GHVHOYO fH HOVSAR ONTHIVA ATOTSTINY NV 4O AGNLS = YN 
CHHOA=M3N) ANVIST=-9NOT WaVd STTe=S09"UF LV NOTSONA KOVSh = YN 
CHHOASKM3N) LAIINI SSNOF OJ ATHSLSSM SHOHS ONY LAINT ONVIST-3dT4 CINVIST=9NO7 4O LSVOD OTINVTIV = WN 
LYHOASM9N) JO FLVIS BSHL JO INOUA JYOHS DIINWITIVY SH1 40 NOTIVAMSS3HNd ANY NOTLOSLOUd SHL 
CHYOASM3N] AVG=<VOTYWUF GNV LAINT AVMYNOON OL LAINI AVMVNDONY SSF WOHNS ALTI=NHOASP9N 40 1SVOD JILNVILY = VN 5 
MYCASM3N 
AGNIS TOXLNOD NOTSONS HOVIA ANVO-AUWH3dv9 OF 1SINT LVO3NMWE = [ASSYaF=M3N] 40 3YOHS = UN 
BHOHS [ABSHSCHM3N) FHL 40 LN3WdOT3SA3R0 
YMAINIM AP AAIWIS LOBCAMd NIOMO CARSHSF=AMAN) SSSANTISABR QIHSINIJNN 
AGNLS TOHLNOD NOTSONS HOVAR LAINT JVOANHVA OJ SXOOHRKACINUS WOHA TASSHSF=MAN) 4O SHOHS = VN 
AGNLS TOHMLNOD NOTSOYNZ HOVIE LAI LVYOINHVA OF NOOH-AQNYS WOM4 CASSHSF=M3N) JO 3HOHS = YN 
AGNLS ONLNOD NOTSONS HOVIA HFATH SOINNVH OL TWNVD-AVW-3dV9 WOe4 AVE-FHVKNVIaA 40 1LSVOD [LAASMAF-M3N) - YN 
1SVOD [AASHSPHM3N) BSHL SNOWY SAMNIINHIS G3IDAIBS 40 AMOLSTH WIY8OLIId V 
AQNLS TOMINOD NOTSONA HOWAR FASSHBFHMIN) ALTO“OTINVILY = VN 
AQNLS TONXLNOD NOTSOMS HOWSP CASSHSACHMAN) ALTO=NV390 = YN 
AANLS TOMLNOD NOTSOMA HOVAR LABSHSC=M4N} ANBWIHHLYad = YN 
(QSANTINOOD) A3SYSr—-MAN 


231 


2000u92T2S 
2000Y89%0ES 
200049S0S% 
T0008920%S 
€000N9T0eS 


€000N9B0ES 
2000u9T0eS 


€000490099 
T00049S00S 
2000x49€00S 
2000u92T2sS 
Z2000Y8970ES 
1000x49S029 
Z000YN9TOTS 


10004N9€0S9 
£0004900%9 


€000xN990ES 
1000892095 
T000489%0SS 
10004892095 
1000498065 
TOOONDOTSS 


T00049S09S 


T000u9S09S 


$00049604%S 
2000x8900ES 
€000x490002 


TO00NDB0ES 
€000N9ENS9 
7000Y49E0S9 


TOO0SDEOLE 
€000490000 
$00049008S 
700049002S 


T000NdeT BY 
T0004900%S 
TOO00NDTOvE 
TooodNdTOZE 
2000496029 
TO00HNDSENS9S 
200049S029 


AGQNLS TONLNOD NOTSOYNS KOVAE OIHO NOTVIIWH3A OL ANSNGNVS ATH32=<3NV7 4O 3NTT AHOKS [OTHO) AT X¥ION3ddv = WN 

AQNLS TONLNOD NOTSOYNS HOV3SE OIHO AVA AMSNGNVS 3IM3=3NV7 40 ANT 3HOKS [OTHO) AT XICN3ddv = VN 

OIHO QV3H3S1I8YVW OL 3NIT 3LVLS NVOTHOTW = OIHO WONA JTHS-3NV1 JO SNID AYOHS [OTHO) AGNIS NOTSONS HOV3E - YN 

AGNLS VONLNOD NOTSONS HOV3A YSAIM NIMOVHD OL ATTINA S3TH3=-3yNV7 40 3NTT BSHORS COTHO) T¥ XIGN3ddV¥ = VN 
AGNLS TOXLNOD NOTSONS 

HOV38 3NID 3LVLS VINVATASNN3d 3SHL ONV VINEVIHSVY N33SM1398 3TH3-3NV7 4Q SNTT AHOHS [OTHO] X GNV A S3X¥TON3ddv = YN 
AGNLS ONLNOS 

NOTSONS HOVE JOVIVIA$3WV1-013T433HS ONY NOITTVIIWHSA N3IML3R ATYA=3NV7 JO ANT AHOHS COTHO) ITIA XIQN3dd¥ = YN 
AQNLS TOXLNOD 

NOTSO¥3 HOV3SE VINEVLHSVY ONV LHOdyIVS N33M1L398 JTY9-3NV7 4O ANT7 S3HOHS [OTHO) TIX CNY TIA TIT SAXYTONAddY = WN 

STY3-3aWV7 NO FOTHO) WONS SNTOHO JIAVAWHAdIW3SS GNV 37AVAWY3d 

AGNLS TOYLNOD NOTSOYS HOV3SA COTHO) ALNNOD AWD NT STH3-3yV71 JO SHOHS - XT XJTONAddv = VN 

AQNIS TONLNOD NOTSONZS BHOV3SH COTHO] GOO*ANWT ONY GNYT3A319 = YN 

AQNLS OMLNOD NOISOYS HOV3E CLOTHO] NOITVITWHSA OL AMSNANVS ATH3=3NV7 40 FNIT AXOKS OIHO AT XTONAddvY = YN 

AQNLS TONLNOD NOTSONS HOV]AS COTHO) AVA AMSNONVS FTH3=-3y07 4O JNIV FYOHS OTHO AT XTON3ddv = VN 

AGNLS TJOXLNOD NOTSONS BHOVAE COTHOY Wed ALINAWWOD ANVT-Q13T443HS 40 SHOKS = WN 

AGNLS TONLNOD NOTSOYN3S HOVAE COTHO] QV3HAIGHVW O1 ANT1 3LVLS OTHO = NVOTHOThH SHL WON4 ANT) SHOHS STHA-3yV1 = WN 


YNITOMVO=HLYON GNVIST (C3¥00VHI0)] = VN 


OTKO 


3n09VYI0 


ONTHSANTON]A CIVOTHAVY9OV3SI0) 


WOITHdVeS0V390 


AQNLS JOHXINOD NOTSOMA ROWAR AASHSF=M"AN CALTI=NV3990) - YN 
ASSHAIFHMSAN CALTO=NV3A90) LV TIT4 HOV3Se 4O YOTAVH3S 
ONVTAYNWW CALTI“NW3Z90) LV SNIOQN9D 1L1VhdSV SHL 

ONVTAMUh CALTI=NV3590) LV SNIOQHO J1VRdSY NO LHOd3H WIMSILNI 
ONVTAaWW CALTI=NV39017 JV SNTIOMD 11VHdSY CNVS 40 SOTAVH3E 
CASTORNANV3ON) LV POVAR ALTHOAVS SQNVIAxVW 


ALTD=NV390 


AGNLS 
JOXLNOD NOTSOYNS HOVSE VINHOSINVS ALNNOD OOFTA=NVS OOVWNONOD ANY HOVSR=TWTeadWT THOVSA=NV390) SQISNV390 = WN 


HOV3Ie-NV3I0 


AGNLS 
JOULNOD NOISOYSA HOV]AS VINHOSTIVI ALNNOD OOFTO=NVS OCVNONOD ONY HOWSA$TWITe3sdhwI HOVIFANVS90 (3GISNV390) - YN 


30I1SK\V390 


JYHOHS3YO4 NIVHD VY ONOTV THTNSI Vy SHOHS 490 TAAWhL FHI NO CSNOTLVAY3S&O) 
S3YOHS SS3ISOIT1 NO SANNLINNIS SATIDSLONd WASVOD 4O NOTIVITVISNT HOS CSNOTLVANSSHO) WWOTLSNORHL = YN 
USNOTILVAMASAO] ALIS=NT SAIGNLS 1300W 


SNOTIVAG3SE0 


AQNLS TOXLNOD NOTSOMR HOWSP °K %L FAHVO) JO GNVIST HOVAR-IMINIVM = VN 
AGNLS JOMYLNOD NOTSONS HOVAR TIVAVH [NHVO) HOVAG-TNIWIVM = YN 
AQNLS TONLNOD NOTSOHS HOVAS TIVMVH [OHVOQ) HOVAIH-VMISIVK = UN 


NHVO 
ANVWHAD ANY WNI9OTSA 3SONVYH4 ANVTIOH 40 SISVOD [YAS=HIHON) SRL NO NOTID3L0%d 1SV09 
ANWWHS9 4O LSVOD [V3S-HLYON] 17AS 40 1SVOD LS3M ARL 40 NOTSOHS FHI NO SYMOM FATLIOFILONd 40 39N3NISNI 
BS=-Rv6T V3AS-OTITVE GNY [VAS-HIHON) N3ASM1L3H AWONODS B3LVM - WN 
CV3S=HLYON) NVWH39 4O 1SVOD BKLNOS 3BHL 40 SONVIST ONTIVOTA 40 FONVNAINTVW ONY NOJTLV7ZTIIEVLS HOS SNOTSTAOQUd aa San 


AGNYS NOTSOMZS HOVAR ANID AdQHS CYNIQONVO=HLXON) - VN 

%S6T NI S3NVOTSYUNH 4O SATHSS YSIS CYNTITONVO=HIHON) AJTO“QVAHRANOW BVSN NOOVW=LeO03 JO SHdVY9OLOKd 
CVNITONVO=HIYON) HOVAR=STIIASLHOTYM = UN 

CVNITONVO=SHIYGN) HSHSTJ-LeO4 - VN 

CUNITONVYO=HIYON] ALTNIOTA GNY HOVAPSOTINVILVY = NOODVW=1LeOs = VN 

CUNTTOMVO=“HILYON) GNVIST 3NODVHOC = YUN 

CVNTICHVO=“HIYON) ALINTOTA ANY HOVAF=$VNTTONVD = YN 


VNITOUVI=KLYON 


232 


€000N90T2S 
1000495089 


200049S00S 
7000N980ES 
TO00ND60TS 
TOO00NSEDRS 


TOO00YNSOTES 
2000H9TIZE 
TO00NdeTeS 
z2000892TSE 
Tod0uNd2TSS 
T00049S089 
1000498029 
2000xN9T09E 
s000u9eT ey 
1000490084 
TO000890T64% 


%000492TLS 
Z00049S0T9 


TOO0O0ND2TEE 
TOOOUNSTIBE 


200049008S 
€0004u9002S 


€000N92TLS 
60004900SS 
9000H900SS 
2000490005 


Z000H9TTIZE 
2000u90T29 
1000492004 
2000xu9S0S% 
2000u9TOTS 
100049902S 


200048900%9 
€00089%0ES 


VINVATASNNAd CV INSNINGd) 3IST=ANMHSAYNd SV NOTIOALONd JHOHS 4O AHOLSTH 3SV9 
VINVATASNNAd 
CVINSNINSd) 31ST=<3NOS3Nd HOVAG ASIII AVIVISTATINVY 4O ALTITAVIS NO NOTINATHLSTA ANY AZTIS 31DTLeVd JO 193443 
AQNIS TONLNOD NOTSOMA HOVAA VINWATASNNAd SIHF CVINSNINAd) AIST=ANOS3Yd = YN 
AQNLS TONLNOD NOTSONFA HOV3A VINWATASNNAd SIMS CVINSNINAd) JISI-ANOS3Hd - VN 
CVINSNINGd) AIST=3N0S3mNd IV AHALVYN LTMINO OL LdWALIVY SHAANTONA NOTL99L0Nd HOV3SE 
CWINSNINAd) SISTHANMSFHd AMOLSAIH SNIOHD ANY SAHOVIA YA0Sa34 


VIANSNINI3d 

AGNLS TOXLNOD NOTSONZS HOV3IA SLIASNHOVSSVW DOINAAdWD GNV ANTOd CNOLYSFW3d) NAAMIS& SYOHS = WN 
NOLS38W3d 

MHOA=M3N CAVE=WVHTAd) HOVAA-QUVHOHO JY HOVSR ONTHIVAP WLOTSTLYY NV 40 AGNIS = VN 
AWA=WVH 13d 

AGNLS TOXLNOD NOTSONZ HOVSA INDTLIANNOD HAATH SAWKVHL OL HSATYH CXMONLVONVd) S VAN = VN 
MONLVINVE 

9RLZET ON CIN3ALVd) = WN 
INALVd 

SNTQUS N3AMI3SA CSATDILHVd) GNVS 4O NOTLOW 
SSIDILYVd 

VINVATASNNAd 

WINSNINSd J1IST=<3NOS3Yd HOVIG GAVIA AVIWIOISTLYV 40 ALTITAVLS NO NOTINATAMISTO ONY 37TS C31I0T1eVd) 30 1934543 

B1IITLYVd 


AGNLS JOYLNOD NOITSOMS HOVIG OTHO FYNVd) ALINOWWOD AWVI=QT3T44AHS 40 3YOHS = VN 
WHOASMIN ONWIST-ONOT [YHVd) STIM=AOOVF LY NOTSOUS HOVAA - VN 
MaVd 
AQNLS NOTSONF HOVAIA VOTHO14S CHOVAR=WwWVd) = VN 
VOTHOTA CHOVAR=W1IVd) SNTOHO 3TVId LISHS TASIS WWIN3SWINSdKa 
VOTHOTS C(HOVAR=WIVd) IV SNIONO 3TNTd LASHS TASLS 40 NOTLVYHOIH3LAG 
AGNLS TOMYLNOD NOISONZ HOVIA VATHONS LAIN BHLeOM=3NVIT=HINOS OL JAINT HIeOM-aywvT WOHS AJLNAOD CHOVAR-W1WVd) - WN 
AGNLS TOHINED NOTSONS HOVAR ANTT ALNNOD GHVMOUE 
OL L3INI HLMOM=3NVT=HINOS WONS ONY LIINT HLYOM=3NV7 OL BNTT AINNOD NTLHVW WOMS VOTHOTS ALNNAOD CHOVSR-W1Vd) = WN 
HOV3SE-W1Vd 
: VOTHONS SNTISNONVELS INTOd HLYHON IV SNTOHO [OLI39W1Vd) GNY NOJSOYN3 
VOTYOTNS BNILSNONVELS INTOd HIXON 1 SNTOMOD [O1I9W1Vd) JOVEAVD ANY NOTSOMNS 3YOHS 
OLLSWWVd 
C3LSNWIISLSO] N3HOSINISISTOH=9IMSITIHOS Y3O0 NV ALATAIOSONNH3SCATIN HAC ONNAMSSYMINA ONAN ZLNHIS = YN 
C3LSNM3ASLSO) HIG NY HS4NTTALS 430 ZINHOS ANN HONYHAY = YN 
31SN33S1S0 
S3HOVAA 4O ALTIIAVIS ONY (NIOTHO) SHL 
NOTLVOTAVN OL SATLVI394 YORYVH SLY 30 JONVNSINTWW ONY CNIOTHO) SLT 4M ABOISTH GNVIO9IAH = YN 
ASNHSQHON NO SYHOM FATLOALNNd ANWIST 4O LNAWdOT3RARO ANY CNIOTHO) = WN 
NAHKOSTS! ANWIST 3HL 4O 3NTIDRQ ANV CNIOTYHO) = WN 
NIOTYO 
YHOASMIN AVEEWWH 19d CHOVIS=-QNVHONO) LY HOWSA ONTHIVA AWIOTSTIMY NV 4O AGNLS = YN 
HOV3SR=-GUVHINO 
AGNLS 


JOMLNOD NOISONZS HOV3IG IT 3SVHd A YTONAddY VINNOSTIVI ALNNOD CAONWHOT AVA=LHOdMAN OL M3ATH VATYAVO=NVS = YN 
VINNOSTIVSD ALNNOD CAONWHO) AGNLS NOTSONA HOVAA - YN 

39ONVEO 
OIHO GV3H3IGHVW OL 3NIT BLVLS NVOTHOIW = COTHO) WONA ATHS-3NV7 4O ANID AYOHS OTHO AMNLS NOTSONS HOVE = WN 
AGNLS JOYLNOD NOTSONA HOVES OTHO AVAHAIGNVW OL ANTI ALVIS COTHO) = NVOTHOTW AHI WOMd 3NTT SHOHS STHS-3yV7 = VN 


JIMa-3yNv7 JO SHOHS [OTHO] AHL NO SW371RONd NOTSONS 
3TM3=3WV7 40 SHOHS [OTHO) 3H1 NO S3xNLINHLS 39YHvI 4O S$1934453 
AGNLS 


JOHINOD NOTSOMS HOVE YBATH ANION OL SOWITTAS3MV1-Q73TSSSHS FTNA-AYVT AO ANTT 3HOHS COTHO) AT¥ X¥TONAddY = VN 
(Q3NNTINOD) OTHO 


233 


5000N98009 


€000N90TbY 
20004900856 
2000499099 


T000489%0%S 
T000N90T99 


T000u9202S 
T0d00ND0T2Z9 
TOO00ND0T #4 
2000Y49L09€E 


2000uN90T2S 
TO00ND90EE 
1000490084 
T000N90 TE 


2000892094 
TO000ND0T #9 


1000498029 
T000Y990E9 
2000x49S02S 
10004890029 
T0004900%S 
T000N9S0LS 


200096002 
2000x89S0S9 
TOOOYMSTT6E 


10004892054 
T000YuD00SE 
2000490059 
T000K9T00% 
TO000UDL06E 
T000u9002S 
9000490000 
5000490000 
1000496099 
€0004900S9 


8000490000 
€000N9T02S 
2000x89S00S 
70004980ES 


€000N90T2S 
1T00049S089 


ABNNAQHON JO GNVIST 3HL 40 NOTLOSZLONd SHL HOS (CSN) HAKAN ONY ST1TA BOWAR 40 FSA AH NOTLVYITIUTAVH3e HOV>S 


SNW1d 
NOTIO2Z1GHd SHOKS LONINNY Id) 
NOTLOALO¥d WISVOD GNV S3YNLINNIS VAS NJ NOTSAIO ANT FONTNNY Id) HO4 STSVS SY AOANS ANY TI3SKS = WN 
POTSAQ AMY [LONTNNYT4) NOTLOALONd SYHORS 
ONIKNV Id 
AGNIS TNHLINOD NOTSOHA HOVAP VATHOINS ALNNOD [SWIQIANId) = UN 
VOTHOT4S ALMNOD CSYTVI3NTd] = VN 
SvV1ISNId 
SAHNLINHIS AHAKRS NT [ONTVTd) LaahS DA39LS JO ALTITIAVHNG 
SSHNLINHIS NOTIJDAIORd SHOHS HOS CONT1Id) WS3S1S L33HS 
SAHYNLINHIS NOTLOAIANd BKOVAR CNY AMOHS &O4 LOMTDVITd) L3A3HS TARILS 
LONTITA) JARRS W39LS 40 SNOTIVOTLIS3SANT 
ONIV1d 
SALVLS WISVOD DTINWIY NT SANNIINAIS C3AITd) LAAHS VAAIS JO 3417 
San aan (AITd) waxds JIAVISAFAY HOTAVL=<1V1d-nd 
WOTHOTA HOVAS=h Vd SNINYO [41TA) L3A3HS VAFLS WIN3SWIM3adKx3 
VOTHONS HOVAH=R Wd IY SNTOEO [3ATTd) LASHS TASIS 40 NOTLYMOTH3I1L30 
311d 
FIBHONOD 1S0939Ned JO SSTLIAL ONY [SH3Id) 
Su3Id 
1SVOD ASSHALHRMAN FHI ONOTY SAMNLINALS G3IDFIAS 4M AHOLSTH [WTHOLITd) V 
WLeCLoId 
SIP LASNOBOVSSYW ONYAIST WAId [SHAVHOCLOKd) IVIN3SV 
SUTHSdWUH=V IN SAM HOWIE=-FIWIS ANYS=STTIVM AG ESRAVHOOLORd) WIdaV 


INSW39VI1d WIWTs 3xOdaR ONY NOTLONYISNOD NIONO HSLSV INDTLOANNOD ATATJHIV4 HOWAR=TITH-09SVS 4Q [SHdVe90LOHd) 


NOTLYTIVISNT NTOMD ONTROHS WOTHOTNE AINNGD WLANSweYS 49 [SHdAVHOCLOKd) 

4S6T NI SSNVOTYYNH JO SATHSS YNSLSY VNTITOUNVO-HIXON ALTO-<QVARAMOn MSN NOOWWRLHOS JO [SHdVH9O1L0Kd) 

INAWS9OVId WII4 34O053E GNY NOTLONYISNOD NIOND MALAY INOTIDAINNOD Juda HOVAF=$CdhOD 40 [SHdVHOOLOKd) 
SHdvVdoCLOkd 

SuVYA BHITM SISVOD NO CTY NAWONSHAT PHOAGSNVAL CINVS 3hOS 
VNAKCN3Hd 

AQQNIS TAMLNOD MOTSOHA HOWAS AASHAC = AM LAOFWVRHLASd)] - YN 
AOBWV-FLYad 

MYOTHOTW-ayMv7 JO 3x0uUS ISAM AHL ONO TV 


S3ILIO ASHLO GNV NISNOOSTM GOOMSHOHS LV NOTIOALONd HOVAA HOS AACN SNTOSO AdAL CAIBVAKANSd)] 4O SSANSATII34S3 


FXOHS SONWIZARID JOBINNd OL LITNE S3ATLIaF [31eVaWe3ad) 

NOTSOHF HOWZS WOARD ALAsONOD 4O SNTCHO CAIRVAWHAd) = UN 

NVOTHOTW=<3SYT7 NO STONTIAIT WONS SMTONHO [37RV3WH3d) 

NISNODSTM WHSONZY LY SNTIQeN9O [ATAV3We3d) 

SNTOMO [31AW3WHAd) AG NOTLOALOUd AHOHS 

SNTOMO [STEW 3WHa9d) ANY JIAVAWHadhI 

S3HDVIA GNVS ONIGTINGAYN ANY TOHXINOD NOTSOYNS HOW MO4 HAISAS NTONO [ATFVAWYIAd) ATIVINOZTHOH COPA 3HL 

MTOM [AIBVAWHSA) ISVOSUd ZLINASOM BHI 

SIMNLONALS AWLSVOD [ATPVIWHAd) 3C 30) FHL LY NOTIOY SAVM OL 3NC ONTHNODS 

FTH3-3NV1 NO CTH WONS SNTAYO FIAVAhHSdI WAS ANY [(37eV3We3d) 
3718Vawdad 

NOTLONYISNOD NTOMO NT CALTTUTEN ARM ad) ONTSWAMONT 30 AIATONTed 3BHL 
ALIIIEVSwa3d 

AQNLS TOXLNOD NOTSOMS 


HOV3S INIT BLVIS CVINVATASNN3d) 3HL ONY VWINAVIHSY N33ML98 3TH9-3yv7 40 ANTT FNOHS OTHO ¥ ANY A S3XTANSddY = YN 


AQNLS TJONLNOD NOTSOYA HOV3A CVINVATASNN3GA) ATHA WINSNINGAd SIST=3NOS3Hd = VN 
AGNLS JONLNOD NOTSONF HOVAGA CYTNWATASNNGd) ATMA WIASNTNAd AIST=ANOSaYd = VN 
[VINVATASNN3d) VWINSNINAd SIST=ANNSFIMd LY NOTIDILNYA BYQHS 4O AMOLSTH 3SV9 
CVINVATASNNGA) 
VINSNIN3d BISTHANOSANd HOVISG AQIS AVWIDTSTLYVY 4O ALTTTAVIS NO NOTINATHISTO ANY A7TS ATITLYVd 40 Was33 BANG 
TINVATA d 


234 


7000498009 
2000492TLS 
€0004960%S 
T00049800S 
TOOONDOTIE 
ToodNs2etzs 
9000496002 


70004900%9 


T00049009S 
T000YN90024% 
S0004960R9 
€00049006S 


2000H90TES 
8000490000 
T000u960SS 


T000894%0T+ 
€000u49000% 


€000890T2S 
T00049S089 


2000Y89S00S 
70008980ES 
TO000ND60TS 
TOO00NDEORS 


2000492029 


s000490000 
TO00YNDV0ES 
2000492094 


7000490079 


200049€06S 


1000896025 
TO00YND2Tb6E 
TOOOYNSTIBE 
€000496029 
Z000N9TTIES 
2000490T2S 
10004u9900% 
1000492029 
1T000u90TES 


20004980ES 
1000498029 


NWdVE NT CSW3760¥d) GQALVIAN ANY SYHOM NOTLIAIONd W1isVvod 

VTIGNI NI (SWATKONd) ONTYSSNTIONS WLSVOD 3WwOos 

S39VYHANO S3NOTANP AQ SI3HOAR AN S3LTSSNS3H $3109 S30 3SN]343C0 3Q [SW31R0kd) 

NOISOYS LSVOD ISNIVOV S3HNSVAW CINY CSWAIRONd) LATHO AVHOLLTT = LSVODLSAM HSINVO BHI 

CSW3780Hd) LNAWdOTZGARGO ONY NOTSONF HOVE SVINNOSI AVS 

(SwW3780ed) Wisvod vaoTHO 4 

CSW3T8ONd) WOITLIVYd 3WOS O1 NOTINIOS FHL 2S3HOV3A SIONTHS 4N SOTISTYSLIVEVHO 
Sw3180ud 

INOTHWVIOW 

30 VLSOD WN (SYW37180¥d) SIOQ = VIDNV 3G SVIVYd 30 OVOVWHOS 3 VWILTHVW OVSONSR V VNLNOD VLSOD YG OVDDILONd = VN 
Svw3180%d 

NOTLO3L08d WLSVOD JO SIS3L TAGOW GNV SOTWVYNAQC WWLSVOD NI HOMVISAM 4O [WATEQ%d)] SHL NO SV3SQT AWOS = YN 

NOTSOM3 15709 430 C(WA180ed) SHL 

NOTLOARLNOMd 1SVOD NI (W35IK04d) TWNIWYS! BHL 

SHORYVR ANTV=SHOKS 1 [W3TfkONd) LATHCQ WHOLLIT 


w3180%d 
S3WW1-1V3N9 FHL 404d NOTIDALObd BYOHS JO [S3IdIONI4d) 
S31d IONT&d 
NOTLONYISNOD NINHD NI ALITVIAVIWHAd ONTSVSMOINT 4O (ANd TONTYd) SRL 
Sd IINT&d 
(SADTHd) AWONODZ JY HOVER V QIINK OL MOH’ 
s301&d 


NOTSOMHA LSVOD 4O CNOTIN3SASUd) SHE 
NOTSOHS LSVO9 4O CNOTIN3SA3Ud) S3HL 
NOTLIN3SA3&d 
VINVATASNNAd VINSNINAd CAIST=3NES34%d) LY NOTIDALO%d SHOHS JO AYOLSTIR 3SV9 
VINVATASNN3d 
VIAINSNINSd C3NST“3NOS3dd] HOVAE AAI S ATVIWISTSTLYV 4O ALTTTAVLS NO NOTINATHISIO ONY 3AZTS 31VDTLeVd 40 193443 
AGNIS TOHLNOD NOTSONS HOVAA VINVATASNNAd SIMA VINSNIN3Sd [31ST-3NNS34d) = UN 
AGN1S TJOHLNOD NOTSONF HOVAAR VINVATASNNAd 3IM3 YINSNINSd CAIST-3NOS3Yd) - VN 
VINSNIN|d C3IST=3NOS3Hd) LV SNNLVN JTMINO OF taWal1Y SMBANTONA NOTLOSLONd HOVAS 
VIAINSNIN3d CAIST=3NOS3Hd) AHOIS3M SNIONUO ANY S3HOV3SH 830334 
371ST-antS3ud 
MYOASM3N 4O B3LVIS 3HL 4O LNOM4 AHOHS DTINVTVLVY SH1 40 ENOTIVASSS34d) GNY NOTLO3BL08%d SHL 
NOTLVAY3S3%d 
NIOMO AIAVAWe3d [L1SVDAMd) ZLINSSOM 3HL 
SNTION9D YOOTR BSLSHONAD C1SV934d) 
FLSYONOD CLSVI3hd) 4O S3TLL3F ONV SY3Id 


isvoaed 
SNOT AWVd0W 
30 VWiSOD VN SYW371804d SIOO = VIOUV 30 [SVIVdd)] 30 OVOVWHOS 3 VWILTHVW OVSONS V VeLNOD VISOD VO OVDD31L0Nd = YN . 
SVIVud 
THOVSR=-ONVdWOd) 1 AGNIS ONTYASNIONS W1SVOd 
HOVIE-ONVdhWOd 


AGNLS JOYLNOD NOTSONZ HOVE VINHOSINWVI ( FINTOd)] JNHMA ) AVA=LQICAKNH IA XTQNAddY = YN 
VOTHOT4d BNILSNONWELS CINTOd) HIHON LV SNTOHOD OLL3W1IVd ANY NOTSOUS 
VOTHONS SNTLSNONVEIS CINTOd) BKLYON LY SNTOMOD OLL3WIVd 39VGeV9 GNV NOTSONS 3YOHS 
AGNLS TONXLNOD NOTSONS HOVER SILASNHOVSSVW GHOSCIS-"3N CLNTOd] YYV1D = YN 
AGNLS TONLNOD NOISONF HOV3S HALVMNVSNE ONA3d=NVS O1 NONW CINTOd) VINHOSIIVI 4O 1SVOD TT XIONAaddv - YN 
AGNLS TONLNOD NOTSOHS HOV3EA NONW CINTOd) OL VIMSINAdMVD VINHOSTIVI 30 1SVOD IT XION3ddv = WN 
ONVTAMYW FINIOd) NYWHOTTIL LV NOTSONS AYOHS NO LYOd3y 
AGNLS TOMLNOD NOTSOMS HOOVES WNVISTNOD FINTOd) NOODDWYH OL SSVWd-31138 = VN 
AQNLS TOMLNOD NOISONS HOOVES SLIASNHIVSSVW COD=3dv9 GNV CINIOd] NOLHSFW3d NAAMILSF SHOHS = YN ae 
INIOd 
AQNLS TOXINOD NOTSOHS HOVAR SLIASNHOVSSYW CGNVIST CWNId] = YN 


SLLASNHOVSSVh GNVIST CHNI1d)] SHdV49010Hd IWI83V a 
WN Id 


235 


T000U990E0 
$00049009S 
TOOONDTO9E 
10008900S¥% 
TOOONS0TSY 
1000490080 
1000497064 
T00089002S 
£000N90TSY 
€1T00YN9002S 
200049008S 
100049009S 
9000490095 
TOOOYNSTISS 
€000N9E06S 
10008900SS 
1000490085 
€0008900%S 
200049%029 
TOOONNSOTL 
€000N9L0E9 
5000496089 


2000892T8S 
S000YN9L08E 


20004898009 
1000490000 


T00089L0S% 


7000490079 


T000N980TS 
T000uNDL09€E 
100049”06S 


2000xu98009 
T0004990%S 


1000490049 


2000N90T0S 
7000YN90TS9 
€000489E06S 
1000499099 


T000Ud2T #9 


100049%02S 
T0004900S4% 
€0004900%S 
TOOONDOTZE 


(NOTLOALONd) 40 S3NNSVAW 


NOTLDALAUd 


NOTLOV 3AVM CNV WOTL 40 NOTIVZTIDILN AHL AR SAXNKS3HOS AO 

NOTIVZITIEVIS 1SVOD ANY [NOT199L0%d) GOONS = WN 
ONY S1SOD NOISOMS LNOAY SINTOd NIVLYS9 
CNOTLIN3S1I0Nd) L1SVOD ANY ANVIST JO SW37HONd - VN 


JINAWAAONGWT ONY [NOTLIZLOM%d) FHL 


CNOTIDALOMA)] HOVSA 40 Lav 


CNOTLIOFLONd) SSOKSSHO4 ANY NOTSONZ 1LSVO9 


(NOTLI3Z10%d) 


CNOTLOZIOMd) 
CNOTIDZI0NC) 


CNOTLOALCNd) LSVO9 


CNOTLOALONd) WISVOD HOS SHHOM DNIGALTONOT HSLUMYA3QNN = VN 


CNOTLIOSLNNd) SHOHS ONINNV Od 


CNOTLISL0ONd] WAISVOD HOS SNOTLONHISNOD 40 SAdAI1 LIVHASY 40 NOTIVOT Idd 40S SLTWIT GNY S3TLJTTRISSOd = VN 
CNOTLOSLONd) WAiSVOD GNYV SSYNLINYLS VAS NT NOTS3IG ONY ONINNW Id HO4 SISVA SY S9HNS GNY 113MS = UN 
C(NOTL931L04d) WLSVOD JO S1S31 T300W ONY SOTIWYNAG WISVOD NI HONV3SAN 40 W3AT8CHd FHL NO SVACT 3aWOoSs 
C(NOTLID3L0Ud) WASVOD GNV SAVMV3S SYOPYVH NI ONTYSSNTONA AWTLTYYW NI SIS3! T200W SO ALIDIEVLIANS 


VN 
VN 
W1ISt0D ANY LNAWdOTAASG W1SVOd 


(NOTISD321CHd) GNY S3SS39Nbd WASVOD NO SAITLIWA3N39 


CNOTLIALNNd] SYORS 31L3HDNOD 
W1ISVOD NT @laH WOTSOIOTE = VN 
WiISvCD 4C Sw37kOed WALDY = WN 


(NCTID9ZICHd) FeOHS HOS 3L3HDNOD 4O 3SN 


(NOTLOSINAd)] JYHORS NI LNAWIMSdX3 


(MOTJDALOH4AT SHOHS HOS SFYHNIINGIS 
CNOTID310Nd) 1SVOD NT W378Oed AWNIWYHSL AHL 


NOTLISLOUd 
ANT7 3YOHS YNO [ONT19310¥d) 
HOVIFHENOLSSAIVO [ONTLI3L0¥Nd) 

ONTLOZL00d 


S3NAOHO AA (091951L0Nd) 15709 ONTO3AID3H VW NO SAITSONd 1SVOD JO LNAWdOTRASO 3HL 
S3NAQND 40 MOM V AB COBLDALONd) ATLHVd 1SVOD VW 40 SOTWYNAG BHI 40 LD3dSV 32NO 


Q3L9310%d 


SyOKS SONWT3A519 CI9SIN%d) OL LITINK S3TLISF JIAVIAWHSd 


419310%d 
SANOTEWVIOW 


3Q ViSOD VN SVW37804d SIOG = VIDNV 30 SVIVHd JQ OVOVWHOA 3 UWILTHVe OVSOHNS V VYLNOD WISOD VO [OVDD51L08d) = VN 


OVII5L0%d 


LNDILIANNOD NSAVH=1S3M CHOVA8=$199dSONd) LV VAN KOMMOR GNY W114 HOV3A 4O HOTAVH38 


HOVIF=1I3dSCUd 


(SLOSBCONd) NOTLIOFINNd HOVSR NT SATONAONW 4AT194 WaAGAY 40 NOTIVdTITLYVd 


SLI3BF0%d 


YSINIM AB AAIWIS CIDACOHd) NTONN AASHBCHMAN SSANTSNF G3RSINISNN 


133f0%d 


S3NAONHOD AA Q31931L0Nd ISVOD ANTONADAY VW NO CSATITIONd) 156009 JO JN3WdOT3ZARQ BHL 
CS3A17S0Nd) KOVAE JO INARdO1ZASO AbKI ANY NOTSANS 1SVOO 


S311 40%d 


CATTSONd) 11N3.40 SNIQHOD AG SASQHS IWTANTTY ATENTHS JO MOTLV7ZTITEVIS 


311 40%d 


SISVOD AGNVS NO [(S3SS390Nd) WedALlId 


VGTYOT1s NI SNOTLIGNOD OL FONFNIS3SH TWWIDAdS HLIM 


SANTTVAYXOHS 40 LN3WdOTAAAC FHL ONY [S3ASS300%d) WWeOLlId 
NOTLOFVLNNd ANY [SASS39DNNG) WISkOD NO SATLIWa3N39 


[SASS3IDAUd) WISVOD 
S3SS390ud 

[SAXNCIINNd) NOTIIIINSd WASVOD 
$3unG3I0kud 


FTMa=$aYW7 43C SHORS OTHO APY AC CSWATHOed) NOTSONS 
1SVOD GNY ANWIST 4O [SW31S0%d] - VN 


NOTIDALOMd WIsvad Je (ShAIRAHd) WWALDIY = YN 


NOTLV39N9S9YN OL NOTLVISY NT (CSWATRONA) AHOHS JO NOTSSNOSTG 3A18VL=ANNOd 


(QA3ONNTINOD) SW3180%d 


236 


€00089L08E 
2000Yu900ES 
TT00u9002S 
80004900SS 
S000u900SS 
TOO0ND60EE 


200049002S 
£0004990T9 
700089029 
TOOONNTOLS 
z2000u92TI9 
7000498009 
TOO00NDSO9E 
TOO00NSOTES 
€000890T #4 
TOO0NDNT a 
To0d0dND0T29 
TO00ND90ES 
TO00NDZTI9O 
TOOOUNSTTES 
T00089L09E 
T00048D2T #9 
2000499099 
TOOONDEOLE 
2000496099 
TOOOYNDBOST 
€00049009S 
T000udeTL2 
20004890009 
$000u900%S 
S000498009 
200049009S 
20004900€9 
2000890095 
200049208E 
T000u92Z02E 
2000890T%4% 
T000ND0Te4 
1000499024 
ToO0dNde TOE 
2000490T09 
R000N9D0TeS 
7000u90T2S 
2000YN90TES 
TO00YND0TES 
1000892029 
TO000ND60TS 
2000890T#9 
T000YU9L06E 
2000u920€9 
TOOOYNSTTI6E 


€o000N90TeS 
2100490025 
2000492029 


SLIASSNHOVSSYW dOMHINIM LV WHOM CAATLOFLONd) JYOHS 

S3YOHS SS3TSGIL NO S3YNLINGIS C3ATLIOSLONd) WISVOD 40 NOTJYIIVISNT HOS SNOTLVANSSAO WOTLAYOSHL = VN 
LVAS NO SAHNIDNHIS C3AATLOSINNd) Wisvod 40 S19354435 = YN 

AZSNYHSQYON JO LYVd LSSM NI LN3WdOTSAS0 HOVAA NO SSHNJINNIS [AATL9OS510¥d) ONWIST 4O 193544539 3HL = VN 
S3YNLINGLS CSATLIOSLONd) WAISVOD JO 3dAL WIM d3a31S NO NOTLOATSAN = SAAVM AB NOTSVHAY HOVER - YN 
SSHOVAR C3SATIDSINYNd) ONTWHOS JO LUV 


SAYTLI3BL0Nd 


SAIGAWSY ANY SASNVWD NT SATQNIS = LNOTL93104%d) ONY NOTSONS LSVOD 
SANAOND = CNOTLI3LONd) 1SVOD - YN 
SWSISAS ANAOHD = CNOTLOSLONd) 1SVO9 
S3NNG ONY S3HOVAR 4O NOTIV3YND FHL 1SVOD NVOTXAW 3HI NO SWHOM ([NOT19391048d) 
HOVAR-ONVWVS=NZ0WI NI SMYOM CNOTLI310Nd) GNY NOTSOYN3 HOV3E 
NVAVE NY SWATRONd CGALV IAN ONY SHHOM CNOTLOSL0Nd)] WISVOD 
Sy¥eOM CNOTLI3SLNONd) HOVAH NO VivVG 3WwOS 
Say 1=1V9N9 SHL NO Q3SN CNOTLOSL0Nd) SHOHS 1509 MOT 
SSAHNLINALS CNOTLIZLNNd) AYOHS JL3HONOOD 
SSYNLINNIS CNOTLIFLONd) BHOVAA ANY 3MOHS HOS ONITVId L3S3HS 1351S 
SAHNLINHIS CNOTLIFLONd) SHOHS HOS ONITWI d 1331S 133HS 
2S-276T ISVND LSVA FKL NO SWHOmM IN303H BWOS LNOTLO9L0Nd) 1SV09 
AWSHOS (CNOTLOALONd) 1SVOD A3ST3S BHL 
FONSIBA HOS SQOHL3W 40 M3TAAN CNOTLOAIONd) Wisvod 
S193 Od [NOTLO3ZINONd) HOVSA NY SATONAOV 431794 WH30G34 40 NOTLVdTOTLYVd 
VOIHYO1d NI SNOTITONOD OL JONAMASSH WTISdS HLIM SRHNAAIIONd CNOTLIILONd) WASVOD 
NOTS3IG ANY ONTINNUId CNOTLI3ZLONd) SYOHS 
ANYWH3SD ONY WOT9TAE SONVHS ANVIIOH 4O SISVOD WAS=HLYHON JRL NO CNOTLO3L0Ud) 1SV09 
N7IVA JO 1SVOD 3JHL NO CNOTLO3L0Nd) JYOHS 
ASSHSr=M3N ONY ONWIST=9ON07 NO CNOTLOALONd) GNY NOTSOYS 1SVOO 
A1SVOD NWTSATHS 1SVA NO CNOTL93510¥%d) GNVISI = WN 
1SVOD AQNYS V NO CNOTJOALONd) ONY NOTSOYS FDN3S50 V3S 
; SNIOND LV14 AP ONVIST ILTAS 4O HOVAF 1S3M SHL JO FNOTLOSLONd) = VN 
SNIMS ONV 3AVYHL N33MLAE V3AS-OTIVVA HINOS AHL JO CNOTLD3S1IONd) WISVOD ANY SOTHVNAG WISVOD IWH3N39 = YN 
A3NY3S0XON JO ONVIST 3HL 43O CNOTLD310Nd) BHL HOS SNVId MAHINNS ANY STITA HOVER 40 FSN AR NOTLVITIIRVHSY HOVSE 
S3SN3QGTH ONWIST AHI 40 CNOTIIDALONA) WISVOD ANY S3ONVRO WWI1SVOD = VN 
SLSVOD AH! 4O ENOTID3S10Nd) SHL HOA SHHOM NOTLONYLSNOD 
ISVOD V3AS=ITIWVE HNN JO CNOTLIFILONd) OL GANAddVH LVHM = WN 
HOVAR=NOISSAIVO 4O0 CENOTLOALOMd) AHL GNV SNTV3HOHS ANVIST NOLSSAIVS 
SWIY3LVW JO LSTHO WISVOD ONTLVN3ONOd3aNd INOHITM HO HITM WAS FHL ISNTVOV SASVOD 40 (NOTLI3104Nd) 
SWWIMALWW GNY SGOH13h [NOTIOSL0UNd) AYOHS 
S3uNSWawW CNOTLI310Nd) HOV3E 
S3SHNSVAW CNOTLOSI0ONd) HOVAHE 
AINNOD SATSONV=SO7 CNCTLOSIONd) HOVAE NO CHVOH=AMOSTAGY JO LYO0d34 
SLIASNHIVSSVW NT CNOTL939108d) WiSvOd 
VOTHOTS NT CNOTIN3LONd) HOV3IG NO NOTLVYWHOINT 
HOSUVH NOISOR NI CNOTLOFLONd) FYOHS 40 S1O3dSY 3WOS 
S3xVT=1V3N9 FHL HOS CNOTIDSL10Nd) SHOHS 4O SAIdTINT Ud 
VOTIHOTS 4N4 CNOTLIILONd) WI1SVOD 
S3LVIS-O3LINO 3HL NT SON3STHAd¥S CNOTI9320Nd) AYOHS 
VINSNIN3d AIST<3NOS3Yd LY JYNIVN JTMINO OL LdW3L1Y SH33INTONS CNOTLOZLONd) HOVE 
318VS 30 S39V4d S30 NOTLVWHOS 19 SWTITHYW NOTSONST FMINOD S31L09 S3Q [NOJTIOALONd) = YN 
SNTOHMO AIRVAWNAd AF CNOTLOALONd) SYOHS 
SNTIONO AA CNOTLD3INNd) ALSVOD NO JONSTHSdKA NWHAD 40, MATASS 
NVOTHOTHW=9¥77 JO SHOHS 1S34M JHL ONOTY 
S3ILID Y3H10 ONY NISNOODSTM GOOM3AYXOHS LY CNOTLOSLONd) HOVAA HO4 AASN SNIOHO AdAL 2TPW3EWHAd JO SSSNAATLO3443 
VINVATASNNAd VINSNINAd 31ST=3NMSAkd LY ENOTLOALONd) AYOHS JO AHOLSTH 3SV9 
HOHV3S3SH JO STSVYA OTSTINATIOS CNY CNOTLO31NNd) WI1SVOD = VN 
WHOASM3N JO FBLVIS BHL 4O LNOMN4 JHOHS DTANYTIY SHI 40 NOTIVANSS3SHd CNY [NOTLOSL0Nd) 3HL 


(Q3NNTLNOOD) NOTLO3L0%d 


237 


‘TOOONDTOBE 
1000492095 
1000N9ZT9E 
TOOONSZTOE 
2000490026 
100049L09€ 
5000498009 


7000Y4900%S 
20004890065 


TOO0O0NDSOTLE 


7000496002 
9000x49006S 


1000892094 


T000H990ES 
TOO0NDTORY 


700089006S 
2000498009 


9000Y490000 


1000499065 


€000499029 
T000NDZ0ES 
1000892029 
2000xN9S0TS 
2000890 T9E 
2000u92T S84 
1000496029 


ZO00NS0TIE 
1000u900€2 


7000N9L0BE 


€000x490000 
€00049008S 
9000x4900SS 
1000499084 
T00049908€ 


VOTHOTS HOVSA-COOMATIOH 1Y NOTSOMA HOVSH NO [140d3u) 

GNVTANYW ALID=NVSO0 LY SNTOND L1VRdSY NO [140d3uN) WIYSINI 

OHVOR=NOTSONS=3eOHSSHOS SHI 40 €140d3u) 

ALNNOD SATAONV=SO7 NOTIDALN%d HOVAA NO GHYOF=-AHOSTAQV 40 [(140d34) 
140d3u4 

CS3IQ39W3N) ONY S3SNWD NI SATANIS - NOTLID310¥d ANY NOTSONS 1LSVOD 
S3IC3W34 
S103 0d NOTLOBZLONd HOVER NT S3TONAZOV CF 435I79H) WH3as4 4O NOTIVdTOTLYVd 
: ! 4331734 
AJNYSGHON JO ONVIST 3SHL 30 NOTLOSLONd BHL HOS SNVId HAHLYNS ONY STTT4S HOVAR 40 3SN AF CNOTLVLYTISVHSYN) HOVEE 
NOTLVLITIGVH3Y 

(NOT93YN) LIVM NI SAX¥AQ WAS NO dN=NNY 3AvM 40 SISAL 1300W = YN 

C(NOT9FN) LSVOD NVTSAITHS 1579 NI LNOMD LIWHdSY HLTIM SNIOND = YN 
NOI93a 

CNOTLV3YN9IN) OL NOTIVTSH NI SW37ROMd FYOHS JO NOISSNOSTAG 37aVL-aNNO0w 
NOTLV34034 

SIV14 WOT! 3H! NT ONTOTINB=NTIONO GNY CNOTLV¥WV19394) GNVI 

CNOTLYWYID94N) ONY NOT-LYAMN3SSNOD GQNVT G3SLVATLIND = VN 
NOTLVwWV1934 

SONV1 (COSWTV1703H)I YOS SWHOM 3DN3430 V3S 3wOoSs 
_ O3BWIV19348 

2S5-246T 1SVOD 1SV9 FHL NO SwHOM (IN3ID9N) awoS NOTLOBL0%d 1S¥09 

IddISSISSTW GNV VOTHOT4 40 SLSVOD 3JHL ONOTY FOVWVG WHOLS [1N39394) 


1N3034 

Wwew3ss Vv GNY SANAOMO AA NTIHOOD LV SNITAHOHS JO [9ONTO3934) 

S3NAOYD AB G3193L0%d I1SVOD CONTO39D3H) Y NO S3TTSONd SSVOD 40 LN3WdOT3AS0 3BHL 
ONIOG3934 

SIHOVIA ONVS CONIGIINAZY] GNY TONINOD NOISONZS HOVER YO4 WILSAS NIOHO ATAVAWHAd ATIVINOZIYOK GQNA 3HL 
ONIGVINGSe 

Sisal 

AWILINI ONY LN3WdOT3ASO LN3WdINDS LYOMSNVYL WHOLLIT 4O F3Lve) SHI NO SNTIOHD 40 199443 3HL 40 AGNLS AYOLVHOBV) 

alva 


ASSHSPHM3N AVA=NOOH=AQNYS ONY [CAVE=NVLTYVYU) = UN 
AVB-NVLTUVe 
AQN!S TOXINOD NOTSOMNA ROVAR NISNOOSTIM ALNNOD CANTOVY) = VN 
“3NTOVE 
AQNLS TOXINOD NOTSONS HOVIE VNVISTNOT INTOd C[NOODDVYH) OL SSV¥d=37136 = YN 
NOOOOVa 
AGNLS JONINOD NOTSOYNS HOVSA SLIASNHOVSSYW CHKOV3H=-3HOHS=-AONINO] - UN 
HOV 38=3YHOHS=AININO 
CSN33ND) 40 HONONOS HOV3AS-AVMVNOON LV HOVAR DT198Nd FHL 4O JONVNSINTYRH GNVY NOTLONYLSNOD 
SN33NO 
AGNIS TONINOD NOTSONS HOWSR °H ed NYACHENVS [SVINVW=SV1-VINNd) = YN 
SVIMVW=SV 1-VINNd 
AGNLS TOXINOD NOTSONS HOV3AE LODTH-O1N3aNd] NYNF-NVS = YN 
OdTe-01u43Nd 
SN33ND JO HONOHOR HOVSE-AVMVNOOM LY HOVE [OTTENd) AHL JO JONVNSINTYW ONV NOTLONYLSNOD 
LNAWSAOMAKT YTVMAeVOR ANY HOV3P [COTIANd)] GNVIST A3SNOD 


d171e8Nd 
LNOMS 3NVT SLT €S193108d) GOOM3SYOHS 

; SLI31L0%d 
ANVWWH39 4O LSVOD W3S=HILYON ITAS 4O LSVOD 153m 3H1 4O NOTSONS 3HL NO SWHOM [C3ATLISLONd) 40 SONANIANI 
LTAS NO SHeOM [3ATLOSZLONd] ANNG = VN 
AZNMAOHON NO SYHOM [CAATIOSRIONd) ANVIST 30 LNAWdO13AR0 ANY NIOTHO = VN 
YOM pat MOH LSVOD N3dO AHL ONOTW NOTSONS ITWIT OL A3L1aqvVCV Sy¥HOM C3ATL93104d) NO Y3dVd 
SLISSAHOVSSVW AdOMHINTM LY MYOM CAATLOSL0Y¥d) SJYOHS 

(Q3ANTLNOD) SATLIZL0Nd 


238 


€000x9S0zS 
T000ND90TS 
€00089%0ES 


T0008920%S 
Toodud2TS9 


2000492005 
T000u9608S 
2000492059 


TOOONSTTES 
2000YN920€9 
ToodNSTT29 


200049S029 


€d000N9S0TS 
TooOdYNSSOTS 


2000uN9T00% 
€000u960%S 
TOOdO0NDEORS 
7100490025 


10004900956 
70004900SS 
2T00N900Z2S 


€0004u90069 
70004890069 
1000490069 
7000490059 
€000u900ES 
€000490064% 
20004890064 
10004u9006% 
90008900647 
$000u9006% 
7000490064 
2000490064 
TOOOYNSOOTE 
2000xN900TE 
2000499029 


1000490094 
TOOONDTOTY 
Too0dNdTO?S 
100049900% 
Z000u9TORE 
7000496029 
T000NDS02S 


AGNLS TOXYLNOD NOTSON3S HOVAG LNITLISNNOD CH3ATY) WVHAB OL HSATH MONLVONVS TT ONY @ SV3NV = VN 
AQNLS TOXLNOD NOTSOYNS HOV3S CYBATH) JOTUNVW OL TWNVD=AVW=3dV9 WONd AVA=3HVMV1390 40 1SVOD AASYSC=M3N = WN 
e AQALS 
VOULNOD NOTSOYNS HOVES CY3ATHY) ANION OL JOVVITAS3NVISO73TS339HS 3TH9-3SNV7 40 SNT1 SYOHS OTHO AIX XTON3ddv - YN 
AGNLS VYLNDD NOTSOYS HOVSS CYSAIY) NIYOVHD O1 OIIDNA ATH3=3NV1 4O SNIT 3YOKS OIHO IX XIONAddv = WN 
B3BAlTae 
SNOTAVS 4O 3SN CNVIYVdId) ONY 3WILIYVW 
NV@UVdIe 
AGNLS VOSLNOD NOTSONA HOV3SS CANVIST=300HY). 40 31V1S 3YOHS HINOS = VN 
AQGN1S TWOYLNOD NOTSOYS HOV3E CONVIST=300HYH) ATY31S3M GNV NOLSONIN=HLNOS = VN 
CONVIST=300HY) ATH31S3M = WN 
GNV1SI=300HY 
3ON333G 404 SQOHI3W 3O (M3TASY) NOTLO310¥d WiSvod 
SNIOND AG NOTLOS1LONd W1ISVOD NO SON3TYSdxS NVWHS9 JO CMSTIA3Y) 
296T-196T VOTYONS NI SNOILIGNOD 30IL WHOLS GNVY NOTSOY¥S HOVSE 40 CMATA3Y) 
M3TA34 
: CSIN3W1L3A34) ANY SNIOUD = SNYOM B3ON3IAG WES - YN 
‘ SIN3WL3A38 
AGNLS TOYLNOD NOTSONS HOV3A SILASNHIVSSVW [HOV3E=3NSA5N) = VN 
AQNLS WYLNOD NOISONS HOV3EE SILSSNHIVSSYW [HOVAR=3N3aA3RyN) = YN 


HOV38=3NSARN 
STM CONINTV134) ONY SQV3SHWNINE ST1WM-V3S S3ILL3F O3AKND 
ONINIVL3Y 
S39VYANO S3NDIEND 30 SI3SHIA 30 C3LISSNS3Y) $3109 $30 3SN3430 30 SW3180ud 
311ssnsay 
VINSNIN3d 3IST=3NOS3¥d (3401S3H) SNTIOYNDS ONY S3HOV3E Y30334 
3u01S3y 
2S-TS6T AJNYSCYON ONTHSN1S HOVSE YO4 GHVOSN WIISdS HLIM S3HOVEE 4O CNOTLVYOLS3Y) WISTSTLaV = YN 
NOTLVYOLS3Y 


NOTLOZLO¥d WASVOD 4O S1S31 T30OW GNV SOTWYNAG WISVOD NI CHOYNVASSY) 40 WA180Nd 3HL NO SV3QI 3WOS = VN 
CHONVIS3Y) WASVOD WONS SLO3dKF AWONODS Y3SLVM LVHM = WN 
CHONV3S34) JO STSVE DISTANATIS ANY NOT193L10Nd WiSVOD = YN 
HOBV3aSsaY 
SSBYONOD NOTLVOTAWN TWNOTIVNYSINT GN22 SHL OL [1LY0d3u) = VN 
SS3Y9ONOD NOTIVOTAVN TWNOTIVNYSINT GN22 3HL OL (140034) 
SSSYMONOD NOTLYVOSTAYN TWNOTIVNS3INI: GN22 3H1 OL [140d34) 
SS3YONOD NOTLVOTAVN TWNOTLVNSSINT LST2 BHL OL [140d34) 
SS3YONOD NOTLVOTAVN TWNOTLVNS3INI Hi@T 3HI OL [140d34) 
SSSYONOD NOTIVOTAYN TWNOTLVNSSINI HiZT SHI OL [180d3y) 
SS3YONOD NOTLVOTAWN TWNOTLVNYSINT HIZT SHL OL [1HOd3y) = VN 
SS3YHONOD NOTLVOTAVN IWNOTLYNSSINI KIZT 3HL OL (140034) 
SS3YONOD NOTLVOTAWN TWNOTLVNYNSINT HLZT 3HL OL £140d3H) = YN 
SS3YONOD NOTLVOTAVN TWNOTLVNUSINI HIZT 3HL OL [140d3u) 
: SS3YONOD NOTIVOTAVN TWNOTIVNSSINI HILT ARL OL (140034) 
SS3YONOD NOTLVOTAVN TWWNOTLYNHSINT HLZT 3HL OL C1L40d34) = YN 
SS3YONOD NOTLVOTAYN TWNOTLVNYSLNI HIST SHI OL (180d3y) 
SSSYONOD NOTLVOTAVN TWNOT!VNUSINI HIST SKL OL (140d3y) 
AQNLS TOYLNOD 
NOISOYS HOV3E BAILVYSdO0D V3YV VENIN3SA 3HL NO FLHOd9H) WIMALNT WIISdS = VINHOSIIVI NYSHINOS JO 1SVOD = WN 
( ONVIIOH ) ONVILITSO NI NOTLONYLSNOD NIOYND LV LWHdSY 40 35M 3H1 NO (140d3x4) = WN 
S3IQNIS GNVIST NOWIS*1S NO (1L4¥0d3y) 
NOTLOV SAVM AG NOTIVINOdSNWYL ANVS JO S3TQNIS NO C1NOd3e)] AYYWWNS 
GNYTAMVW INTOd NYWHOTTI LY NOTSONS 3Y¥OHS NO (1480d3y) 
S3HOVSE LNIDVCGVY ONY ASSHACHM3N LAINT NVAOSWNYh LY NOTSONS NO [1L40d3u) 
VOINO14 SASM SNAVOSTE ONY VINIOHNTA JO AGNLS 3ATLVH3d009 NO CLHOd3H) TOHXLNOD NOTSOYN3 HOV3E = VN 
SNIOHOS WOOTA J13Xy9NOD NO C14H0d3u] = YN 
(G3SNNTINOO) Lyu0d3u 


239 


Z2000490T0S 
To0dNd2T22 
1000499082 


1000896095 
T000N900TS 


2000u92T2S 
200049%0ES 


2000490000 
TO00YND0TBS 
T000NdTOeS 
2000896002 
1000490002 
10004890099 
ToOd00uNdeTES 
TOO0YNSSNTE 
1000890002 
2000xN900TS 
1000498009 
9000490000 
1000492029 
T00049S06S 


70008900%S 


TOOOYSOTLE 
T00089%09€ 


€00089”0ES 


TooodudeT SE 
Z000N90T9IE 


1000899059 
1000499059 


2000496095 
Tod0dNd2T2s 
TO00NDTOSS 
200049S09S 
2000490T29 


T000x9902S 
1000492005 
€00049S0z2S 
7O000HNS0TES 
TOO0deDTONS 
TO00NDeTeS 
1000892005 
T0004u9902S 
Z000492Z0ES 
20004990€ES 


SISVOD LAQNVYS) NO S3SS390¥d WHOLLTI 
1SVOD CAGNYS) VY NO NOTLOALONd ONY NOTSOMA 39N3430 V3S 
SNTOUD JO NOTLWIIWISNI SNOZOVINVAGY 
3HL ONY HOVEE CAGNVS) V NOdN SHSWV3Ne GNV SINANHND JO 199443 3H1 SNTWHSL3O OL ST3GOW 31V9S H1IM LS3L 
HOVAS CAGNVS) ¥Y NO SNIOUD 40 LN3WSONVeUY 


N3LSNYMHOV14 NV CONNYSQNVMONVS) 3IQ 4NY N3NHNEONVYLS NOA SSNTSNI3 N3Q Y3aN = VN 


AQNYS 


ONNSSGNVRONYS 


AGNLS TOXLNOD NOITSOYS HOV3SE OIHO NOTVIIWH3SA OL CANSNANWS) 3TH3-3yV7 JO ANT 3XOKS OIHO AI XYION3ddv¥ = YN 
AGNLS TJOYLNOD NOTSONS HOVEE OTHO AVA CAWSNONVS) 3IH3=3MV7 40 ANID 380KS OIHKO AT XIONAddY = WN 


AMSNONVS 


S3NAOND ANV SYSLVMYVANS 4O JONANTANT 3HL GNY S3AVM CONWS) 4O SOTWVYNAG TWiSvOD 3HL 

ONVIBSIVA JO J1ST N3GOQVM HOING 3HL NO NOTIVITIddY SLT ANY S3AUM [LONVS) LINNEY ALOSHL WOTLVW3HIVW V 
NOTLOV SAVM AG NOTLVLYOdSNVYHL CONYS) 4O S3IOQNLS NO LYOd3ay AYVYWWNS 

Sava HLIM SISVOD NO VN3SWONSHA LeOdSNVYL CONVS) 3WwOoSs 

SOV3AT4S NIONS NT GNVS INJOSANTWOT HLTM S1S31 CGNVS)] G3x07109 

S1S31 CONVS) G3ACQ AA SMOTIVOTISSANT SS2BN3SATLOAASS3 SNIOYS V3S 

SNIOMS N3AMLSA S31IDTLYVd [QNWS) 40 NOTLOW 

NOTSQH3 HOVER ANY INAW3SAOW CANVS) 

SQ1aT4 NIOYD NI CONVS) LNADSSNTWNT HLIM S1S31 QNVS Q3HO109 

143THG CONVS] ONOHLS GNY SAOTL YVAN HITM S1SVOD NO SNIOUOW3SS = YN 

443THOQ CONVYS) WHOLLTT HLIM S71300W NI $393433 31V9S 

S3HOV3E CONVS) ONIGVINGSY GNV TOHLNOD NOISOMZ HOVER HOS WALSAS NIOMO SBIAV3WH3d ATIVINOZIMOH GONE 3HL 
NTE@HNG 1V CONVS]) 40 LN3SW3AOW SHOHSHV3N 3HL 

ONVIANWW ALTI=RNV390 LV SNTO4D L1VHdSV [ONVS) 40 YOITAVH3S 


NOT93Y LLVM NI S3WAQ WAS NO EdN=NNH) 3AVM JO S1S31 1300W = VN 


NOTLV3H939N OL NOTLVI39YN NI SW3TkONd JHOHS 4O NOISSNOSIAQ (CATeV1-GNN0N) 
NOTSSNOSTG (316V1-0NNO0Y) 


31evie 


AGNLS 
TOYLNOD NOTSOYNZS HOVAE HSATYH CANDO] OL SON VIIA=3NV1-013TS45HS STHS=<4NV7 40 3NIT AMOHS OTHO AIX XTONAddv = YN 


MHOA=M3N ANVIST=“9NOTD CHOVIE=$AVMVNDON) LV SNTOND JO SS3N3ATLO39453 
SN33ND JO HONONOS CHOVSS-AVMVWOON) LV HOVAR OT18Nd FHL 3O AONVNALNIVW GNY NOTLONYLSNOD 


GNVS 


oN-NNe 


CNNOY 


AXNI04 


HOVAE-AVMVNI0N 


MHOA=M3N AVEA=VOTVWYF ONY LAINT AVMVYHDON OL LAINI CAVMYSDON) 1SV9 WOHS ALTO=NHOAH"SK 40 LSVOD DILNVILVY = YN 
MYOASM3N AVEG=VOTIVWYF ONY LSAINI CAVMYND0OH) OL LAINT AVFRVNDNN 1SV3 WONS ALTI=“MYHOA="3N JO LSVOD DIANVITLV = YN 


AVAYNION 


SWYHOM CeRATS) ONY 3ON3490 WAS 4N NOTIONYLSNOD ARL NI 438WIL 
AGNLS TONLNOD NOTSONS HOV3S INDTLOSNNOD MSATH S3WVHI OL CHSATYI] WONLVOMVd S VAN = WN 
AQNLS VONLNOD NOTSONF HOVAER INDTLISNNOD AVE=-OTINVIN OL CYSATYH) S3WVHI = YN 
AGNLS TOYLNOD NOTSONS HOV3E LNOTLISNNOD YORHVH NAAVH="3N OL [HSATH) LSV3 6 V3HV = VN 
AGN1S 
TOXLNOD NOISOYS HOVAE II 3SVHd A XTON3ddvY VINYOSINVI ALNNOD AONVWHO AVA-LYHOUMSN OL CHSATH] T3TYSV9O-NVS - YN 
AQNLS TONLNOD NOTSOYN3 HOOVES LNDILISNNOD HAATe LASSVNOWKVH OF CYSATY) LNDTLOSNNOD = » V3uV - YN 
AGNLS TOHLNOD NOTSONS HOVSA LNDTLOANNOD AAATY LSV3 OL CH3ATY) LSSSVNOWWVH = 2 V3 = UN 
AGNLS TONLNOD NOTSONS HOVE LNOILOSNNOD SSATY WHeAB OF TYHAATYH) WONLVONVS TT GNV & SV3NV - VN 


AGNLS TONLNOD NOTSOYS HOVSA ANDTLOANNOD W3RHD HSV OL CYHSATYH) ODINOLVSNOHK - 4 V3NV - VN 

AGNLS TOYLNOD NOTSOY¥3S HOVAEG LNDTLISNNOD CHAATH) HONLVONVS OL W33HD HSV = T V3YNV - WN 

AGNLS TONLNOD NOTSOYS HOVAA INDTLOSNNOD CYSATY) S3WVHL OL HSATYH NONLVOMVd GS VANV - VN 

AQNLS TONLNOD NOTSOYS HOVAE INDILOANNOD CHAATH) 1SV3 OL YSATYH L3SSVNOWWVH = 2 V34V - VN 

AGNLS TOXLNOD NOTSOYNS HOVIE LNOTLOANNOD CYHSATH) LASSVNOWWVH OL HSATH LNDTILOSNNOD = % V3NV = YN 
AGNLS TOXLNOD NOTSOYS HOVEE LNOTLOSNNOD CYHAATH) LNDILISNNOD OL AVA-DILNVIN = 9 V3eNV = YN 

AGNLS TONLNOD NOTSONS HOV|AS LNOTLOSNNOD CYSATY) JTNOLVSNOH OL YORYVH N3AVH=M3N = € VEN = YN 


(Q3SANTLNOSD) 


yaATa 


240 


T000ND0TO9S 
T000u900E9 
TO00ND90EE 
1000496099 


2t00u9002S 
2000N900T9 


To0O0Nde TSE 


200049008S 
€000u9002S 


200049008 
To0ONdZTIO 
1000496005 
10004u99082 
1000498009 


€000N9S02S 
TOO0YNDTOOS 


z000u9S0zS 
1000490029 
2000N9TTES 


2000uN92TRY 
1000496029 


2000uN90T29 
1000498099 
1000489S09S 
1000496009 
000N9S02S 


9000u92Tey 
TOO00UDENBE 


€000499029 


100049095 
2000492086 


NIOUO [HOVRE=1V3S) 3HL JO NOTLONULSNOD ONY NOTS3C 
HOWae- 1s! 
CHOV3IE-—CHOIVAS) NO S3NAOHD 4O S3dAL SNOTYHVA JO SSSNSATLO3SIS9A SHI OLNT NOTLVOTISSANT NV = WN 
HOW3A-04N0 43S 
S3NAOHD 31Id [M3H9S) STAVISNFAV YOTAVL=1V1d-NG 
M389S 
SSYNLONYLS W1ISVOD JIAVAWHSd JO 301 BHL LV NOTIOV SAVM OL 3NG CONTYNOIS) 
ONTYNOIS 
HOYVASSY 4O STSWA [OTYTINATIS) ONY NOTLO3SL0Nd WISVOD - YN 
SW3ISAS 3NAOH9 JO NOIS3Q YO4 STSVA [OTSTINSIOS] V = WN 
ITATLNSTOS 
WNYHOR TASNI ¥30 4NV CN3IINVAZLNHDS) 310 
NALAVEZINHOS 
3LSNW33SLSO N3HOSINISLSTOH=“9IMSIIHOS Y3IO NW ZLATESOSONNYAGSIN H3C ONNAMSSYMINA ONAN CZ1NHIS] = YN 
BISNWASSISO H3G NV HA4NTTALS 430 [Z1NKOS) ONN HONMEBY = VN 


ZLNHOS 
SLSNW3ISILSO CNSHDSINTSLSTOH=“OIMS3IIHIS) YQ NV ALSTAAOSONNYZOSIN HSC ONNAMSSVMIN]A GNM ZLNHOS = YN 
NI3LSIOH=9IMS3 THOS 
{3W3HOS) NOTLOZL0Nd 1SVOD A|3ST3S 3HL 
; 3W3HOS 
SNIOUND [G3N3LLVIS) 
a3e311LV9S 


SNTOYD JO NOTIVYIIVISNI SNOADVINVAOY 
3H1L ONY HOVIE AGNVS V NOdN SH3ayNV3SNe ONY SINAYNND JO 199449 FHL SNYWHALSG OL S1300W [31V9S) HIIM 1S3L 
J4TMQ GNVS JWeHOLLTT HLT S1900W NI $193453 (37V9S) 


: 371V9S 

AGNLS TOYNLNOD NOTSONS HOVIA LNDILOINNOD BSATY WYHAR OL YAATH CHONLVONVS) TIT ONY 8 SV3uv = UN 

AGNLS TONLNOD NOISOUS HOVAA LNOTLISNNOD YAATY FwONLVONVS) OL W33ND HSV = T V3NV = WN 
MINLVONVS 

INBWI9VId VWI4 34O43E ONV NOTLONYISNOD NIOWD HILSV LNDTLOSNNOD ATZTSHTV4 CHOVAA-=TITH-O09SVS) 40 SHdVYH9OLOHd 
HOV36=T1TH=09SVS 

NOILVTIVWISNT NIOUD ONTMOHS VATHOTY AINNOD [V1OSVeVS) JO SHdVY9OLOHd 
VLOSVWUVS 

AQNLS JOMYINOD NOTSOYZS HOVSE YALVMNVSNB CONASd=NVS) OL NONW INTOd VINHOSTIWD 40 1SV00 TT XTONaddvY = WN 
Oud3d=NVS 

AQNLS JONLNOD NOTSONS HOWSE 9H Pd CNVNF=NVS) SVINVW=SWT-VINAd = YN 

BONLS TOYINOD NOTSONS HOVER OOTH=OLYNSNd CNVACHNVS) = WN 
NVACSENYS 

AGNLsS 

JOYLNOD NOTSONS HOV3E TI 3SVHd A YIONSddV VWINHOSTIVO ALNNOD 3ONVHO AWA=LNOdMSN OL HSATY [T3THAV9-NVS) = WN 
TV3THsVIENVS 

VINYOST IVS ( SASTVI=HLSSNNS ) COORTG]SNVS) JO ALID 43O AGNLS WII3dS = YN 

; AGNLS 

JOYLNOD NOTSONS HOVEE VINHOSTIVD ALNNOD [OO3STO=NVS) NOVNOHOD ANY HOV3R<IWTYMadWI KOVAR=NV3IO SOISNV390 = VN 

AQNLS JOHINOD NOYSOYZ HOVAE 2 SSVHd AT YION3ddv VINMOSTAVI ALNNOD [OO3STQ=NVS1] = YN 
OO3IC=NVS 

AQNLS JOMLNOD NOTSONF HOVSA VINNOSTIWD ALNNOD [ZNHI=VINVS] = YN 
ZNHI=VINVS 

AGNLS TOMLNOD NOTSON3 HOVSR VINHOSTIIVD CVNVENVASVINYS) = WN 

VINMOST 109 CVHVANVE=VINVS] LV NOISON3S HOV3SA, = WN 
VevVBedVe=VINVS 

ASSH3CEMIN LAVA=MOOK=AONVS) ONY AVASNVITYVY = WN 
AWEG=NOOH=SAQNYS 


AGNLS JOMLNOD NOTSONS HOVIA LAINT LVOANHVE OL CYOOH=AQNVS) WOMS AASHSF=<M3N JO 3HOHS = VN 
AQNLS TONLNOD NOTSONS HOVIE LAINI LVOSNHVA O1 [YOOH=AQNWS) WOMS AASHEC<M3N 40 3HOHS = VN ay 
MOOH=AGNVS 


241 


2000899029 


200049200S 
7000490025 
S0004900%S 
9000896002 


100049S089 


100049006S 
TOOOUSTTI6E 
4700089208 


9000496002 
1000490049 


€000N9”0ES 
c000NNB0ES 


T000xu9S029 
TOOOYNSSOTE 
To00ud0Te9 
1000N92z02eS 
TO00YND0T HY 
200089L09€ 
2000N90T2S 
1000u9008% 
TOO00UD0TE6% 
€0004900S9 
TOO0ONDZTI9O 
2000YN9E04S 
%000N9002S 
2000u49002S 


2000Y49T004% 
TOOOYNDSOTE 


£000498009 
1000496002 
%00049006S 


AGNLS TWOYLNOD 


NOISOYNS HOV3E BSAILVYSdOOD V3NV VENINSA BHL NO LYOdAaY WIMSINT WTIAdS = WINHOSIVVI [NYSHINOS) 4AM 1SVOD = YN 
NY3HINOS 

AGNLS TONINOD NOISONS HOWAG ONWIST-300HH 40 31V1S SAHOHS [HLNOS] = YN 

V3S-HILYON NWWH3D JO LSVOD CHLNOS) 3HL 40 SONVIST ONT!LVOT4 JO JONVNAINTVW ONY NOTIVZITTEVLS HOS SNOTSTAOUd = WN 

JNIMS ONV 3AVHL N3SML9E VAS-OTIIVA CHLNOS) 3H1 4O NOTLOBLOYd WISVOD ONY SOTKYNAG WW1SVOD TWH3N39 = WN 
KLNOS 

SW3I18NNd AWOTLOWHd 3WOS O1 ENOT!ININS] AHL sSSHOVAR JTONTHS 40 SOTISTYSLIVYEVHO 
S NOT1IN10S 

VINVATASNN3Id 

WINSNIN3d 3IST=3NOS3Yd HOVSS GANS AVWIODTSTLYVY JO ALTTTAVIS NO NOTINATHISTO ONY CA7TS) S1VTLaVd 40 193443 
4321S 

CONTLITS) L3SINT YORMVH 40 SNOTLVOTISSANT 1300W = YN 
ONTLTVIS 


NVOTHOTW=9V7 40 SHOHS ISSM 3HL ONOTV 
S3ILIOD YSHLO ONV NISNOODSIM CGOOMSHOHS) LV NOTLO3LONd HOVAA HO4 A3SN SNTOHO AdAJ SIAYAWHAd JO SSSNAATL9O3444 
JNOMA AWW SLT S1O3L08d [GOOM3SYOHS) 
: GOOM3YHOKS 
SWATAONd IWOTLOVYd 3WOS OL NOTINAINS FHL sSIHOVAR CATONTHS] 4O SOTISTHSLOVYVHO 
B31I40¥d WWN4 4N SNTOYD AG SAYOHS AWIANTTV CATONTHS) 40 NOTLVZITL8VILS 
: STONTHS 
AQNLS 
TOMULNOD NOISOUNS HOVSE HBAIN ANION OL C3SOVITIA-3NV1-079TSS3HS) ATHA<AMVT JO ANT1 AHOHS OIHO ATY XTON3ddv = YN 
é AGNLS TOXLNOD 
NOISONS HOVSE CAIOVAITTA“3NVT-073T443HS] ONY NOIDIIWNSA N3A3ML39A STH3=3yV7 4O SNTT AMOKS OTHO TTIA XJQN3dd¥ = VN 
TVIA+3NV1-0731443KS 
AGNLS TOXLNOD NOISONS HOVSE OTHO WaWd ALINAWHWOD [ANW1-Q73T4435HS] 40 AYOHS = YN 
amv 1-073 T343HS 
HOVAR-IWVIW S3ZITTAVIS CONTLS3SHS) TASLS 40 SNIOUD ONY STIVM=V3S 
ONILS3HS 
SAYNLINHIS NOTLOSIONd SHOHS HN4 ONIVWId 1331S CLASHS) 
SSYNLONNIS AYOHS NI ONTVWId CLABHS) W3SLS 40 ALTIIAVYENG 
SIUNLONYIS NOTLOSIONd KOWSA ANY SHOHS S04 ONITId (133HS)] 1331S 
ONT Vd CL3SHS) 1331S 40 SNOTIVOTLISSANI 
S3LVIS WISVOD OTAINWIIY NT SBNNLONNIS 31Jd (1335HS) VASLS JO 3417 
VOTHOTS HOVSA=W Wd SNIOMO 31d [C133HS] VASLS IWINAWIY3dx3 
VOIHONS HOVSe-WIVd JY SNIOUD 3d (CL3S9HS) 1331S 4O NOTLVYHOIN31L30 


4133hS 

STN3-39V7 NO OTH WOMS SNTOMD [C3TAVAWHAdTWAS] ONY 378V3Wd3d 
JIAV3WeSdIW3S 

BW3HOS NOTLIOZ10ONd 1SVOD CA3S13S) 3HL 
A3S13S 


AGNLS TOULNOD NOTSONZ HOWSA WHOASMAN WHVd=3SLVIS [S3YOHS=WHINTAS] = VN 
‘ ~ S3YOKS-yeT IES 
CLV933S) JIG 4nv 1SaM FO0OMBONYM NT H'SNKNE 430 ONINHIM 3IG - YN 
‘ 4v933S 
(T) SNIONS AG Q3L9D344V CAINSWIO3S) KOVAE NO AQNLS AWIN3IWVGNNS SNIOND 40 SNOTLONAS 
IN3KIO3S 
STTVM ONINTVL3N ONY SQVSHNINA ([STIWM-vaS) S3ILLar G3ANND 
HOVIA-IWVIW S7ITTAVIS ONTILASHS JARLS 4O SNTIOND ANY [S71VM=-V3S) 


; STWm-V3s 

NIHO09 LV SSNAQHO ONY CU1WM-VaAS) AAR IN3WSDNVAQV SNITANORS 
TVWWwr-V3sS 

SHSLVMWVSNA JO NOITLONYLSNOD 3HL AB A3SNVD CARA=VAS} 4O ARdVHONdCL 4O NOTIVIYVA 
g3e€-v3s 


CV1waMv3as) V ANY SANAQNO AR NIHODOD LY 3NIVANOHS 40 ONTO3I3Y 
TWIveV3as 


242 


TOO0YND0 TE 
Tooous0T29 
2000N90T6% 


S00049%0SS 
2000YN9E0%S 
9000u9%0SS 
T000YU990E9 
2000u90T2S 
T00049S0S9 
z000u90TES 
2000492005 
2000492029 
€00049S029 
2000YN9T0TS 
2000u9S0S*% 
€000u9T02S 
T00049%06S 
2000896089 
4000490000 
TOOOYNDSOTE 
1000490079 
7000YN9002S 
T000u99084% 
z000uNSTOTS 
s000u9009S 
10004990%9 
€000u9%0SS 
€000uN92TLS 


C000UNSTISS 
T0004u9S089 


€000uN9TORE 
TOOOUNSTTIS9 
z000x89S0T9 
7000N92TLS 
1000496085 


1000u970SE 
1000492049 


VOTYOTS HOVAG=WWd IY SNIOUD 31d J3SHS (15515) 4O NOTLVYOIYH3130 
S3UNLINALS NOTLIZLONd JHOHS 4O4 ONITVId (1331S) 133HS 
HOWSA-IWVIW = JNAOUNO (1331S) VV 

V3a31S 
AGNLS TOXLNOD NOTSOYNS HOVAA WHOASMAN CMV d=F1V1S) HOVSA=NSAVH=<YIV4 = YN 
AGNLS TONLNOD NOTSOH] HOV3A WHOA]MAN CHYVd=31V1S) SAYOHS=MHTIWI3S = WN 
AGNLS JOHLNOD NOTSONS HOV3A WHOA=|M3N CHHVd=F1V1S) HOVAR=NITWVH = VN 


wWavd=3iVisS 
BUIHSAWVH=M3N BAM CHOVAR=<31V1S) GNVS=SITIVM 40 SHdvVY9OL0Hd WIYe3V 
. HOV38-31V1S 
(S31V1S) W1SVOD OTINWILY NI SBYNLINYLS 3d L3SHS V331S 4O 3417 
S31V1S 
AGNLS TONLNOD NOISONS HOV3A WHOASM3N TITN-HNHLHVY OF HIMOMSQWM=LYO4 GNVIST [N3LVIS) = WN 
N3LV1S 
NOTYSLIYD NOTS3G NIOMD V JO FONVLHOMWI ONTNNFONOD CIN3W3LVIS] AMVWWNS 
INAW3LVIS 


AQNLS TOMLNOD NOISONS HOVSIE GNVIST=300HY JO [31V1S] SHOHS HLNOS = VN 

WHOASM3N JO C31VLS] 3HL JO LNOY4 FHOKS OTINVILV SHL 40 NOTLVAHSS3Yd GNVY NOTIO3LO¥d SHL 

AGNLS TOXYLNOD NOTSOM3 HOV3IE SYTHSdWWH=M3N JO (31V1S) 3HL 40 3YOHS = VN 

AQNLS TOYLNOD NOTSOYNS HOV3E OTHO AV3SHAISHVW OL 3NIT (C3LV1S) QTHO = NVOTHOTW AHI WON4 JNT7 SYOHS STH3-3NV71 = YN 

OIHO QV3H3I8HVW OL 3BNIT (C3LV1S] NVOTHOIW = OTHO WONS JTHR=<3NV7 40 SNIT 34OHS OTHO AGNLS NOISON3 HOV3E = WN 
ACN1S JONLNOD NOTSOY3 

HOW3SE ANID C3LV1S) VINVATASNN3d 3HL ONY VINEVLHSY N33M139E STMa-3Nv7 40 FNTT 3YOHS OTHO X¥ GNV A S3XTON3SddvY = VN 


31V1S 
SMBLNIM AG CO3IWLS) 1L93CONd NTOHOD AZBSHSF=M3N SSANISNE OSHSINI4NN 
Q301W1s 
S3HOV3A C37GVLS) NO SANAOHS JO 193443 3BHL 
378v1s 
NOISOY¥3=3397 S3HOVIS WiASvVOD [G37TTIEVLS) 4O GN3 3H1 LV wV3HA HOVER 4O S1S31 1300W = YN 
GaZIIIeVvls 
HOVIG=IWVIW C3ZTTTAWIS) ONTLS3HS TW431S 40 SNTIOUD ANY STIVM-V3S 
3Z21718V1S 


JV4OUd WINd JO SNTOYND AG SAYOHS WIANTIW SIONTKS JO CNOTIVZITIBVIS) 
“V3S-HLYON NVWH39 JO LSVOD HLNOS 3HL 43O SONVIST ONTLVOT4 40 SJONVNSINTVW GNV CNOTLVZTIIAVIS] YO4 SNOTSTAOUd = YN 
CNOTLVZITIGVIS) HOV3E NO SNIOYD 4O NOTLOV 3HL 
(NOTLYZITIEGVIS] HOV3E NO SNIOND JO JONSNTANI 
CNOTIVZITIAVIS) 1SV09 ONY NOTLISLO%d GO014 = VN 
NOTLVZIVIGVIS 
SNIOYD ONISN S3HOVSE JO CALITIAVIS) 
SBHOV3E 4O CALIIIGVIS) 
S3HOVIA 4O CALTTIGVIS) GNY NIOSTYO 3HL 
SBHOVSE 4O CALITIEGVLS) TWNIGNLIONOT 3HL 
VINVATASNN3d 
VINSNINSd 31ST<3N0S3ud HOVAG OANII4G AVWIOTAT LUV JO CALIDIGVLS) NO NOTINATYHLSIO ONY AZTS 3IDTLYVd 40 194943 avae 
~ ALTVIGVL 
VINTOMTA CLIdS) ARAHONOTIIM LV NOISOYS HOVSE - YN 
VISVWW AVE=WVWWSIHOVM ALINIOTA ONY C1TdS] Y3WOK ONOIW NOTSONS JO AGNIS 
1IdS 
AGNLS TOXINOD NOTSON3S HOV 3NI1 ALNNOD GUVMONS 
OL LBINI CHLYOM=3NVI=-HLNOS) WOUS ONY L3INT HLYOM-3NV7 OL SNIT ALNNOD NILYVW WOHS VOTHOT4S ALNNOD HOV3EEG-WIVd = VN 
AGNLS TOULNOD NOISONZS HIVES VOTYOTNS LAINI CHLYOM=3NVI=HINOS) OL AFINT HLYOM=3NVT WONS ALNNOD HOVEB=W1Vd = WN 
HLYOM=3NV1SHLNOS 
AQN1LS VOYLNOD NOTSOYN3S HOVIG GNVIST=-3CCHY ATHALSSM GNV [NOLSONIM=HLNOS} - WN 
NOLSONTM=KLNOS 
CYNIVONVI=HINOS) HOVSG-ANI0S LY NOISOYNS HOVER - VN 
CVNITOYVI=HLNOS] HOV3AE-GNVISI-ONTILNNH = VN 
YNIVOXNVI=HLNOS 


243 


1000498099 
200089709 
2Z000N9TTLE 
100049094 
T000u9DS0S% 
T000u92024 
Z200049E06S 


TooduNTOeS 
€000490002 
200049002S 
TOOONDTOTY 
TOO00YNDN0ES 
2000890004 
T000u9000% 
TOOOYNDTOGE 


7000N900ES 
z000uN900ES 
2000490079 
T100N900LS 
80004900SS 
z000u90Te2S 
80004890064 
€000N9L0E9 
2000y49008S 
TO000ND0T #9 
£000N90T HY 
T000u9000S 
T0000 TH 
T000u9202eS 
€00049%7029 
TO00NDL0TS 
S000xN900SS 
1000496099 
TOO00NNL0ED 
To00N90T2Z9 


4000490000 
T0008900T9S 


TOOONDTT29 
TOO0NDTORY 


€000uN9002S 


s000xu900SS 
s000u900ES 


TOO0O0NSSOTE 
T000u9z02S 
TO00YNDNT #4 
200049209€ 
z000u90T2S 
T0004u90084% 


VINYOSTIWSO ( SSATTVI-LASNNS ) OOFTO=NVS 3O ALTO 4O CAQNLS]) WID3dS = YN 
VQIYOTA LAINI HSAO0INVH-SH3aNVE JO CACNLS) NOISONS HOV3E = WN 
MYOASMAN AVE=WVH13d HOVAE-QUYVHONO LV HOVSA ONTHIVA IWIOTSTLYVY NV 4O [AGNLS) = UN 
NISNOOSTIM ALNNOD SAWNVMTTW JO S3NI1T SHOHS NVOTHOTW=3NV7 CACNLS) NOISOMZ3 HOV3E = WN 
OITHO NOYNH 4O ALINIOIA 3HL NT 3NTT S3YNOHS STH3=-3y4V7 CAGNLS] NOISONS HOV3E - YN 
VINHOSTIVD OAVNOHOD LAGNLS] NOISOHS HOV3S VN 
HOVSE-ONVdWOd LV [AGNIS) ONTY33NIONS Tvisvoo 
AQNis 
NOTLOV BSAVM AG NOTLVIYOdSNVAL ANVS 4O [S3TANLS] NO 1LYO0d3y AYVWWNS 
SNOTLVANSSBO NLIS=NI [S3TONLS) 1300W 
S3IG3W3Y GNV S3SNVD NI (S3IGNLS) = NOTL9310%d ANY NOTSOY¥A 1SVO9 
(SATONLS) GNVISIT NOWIS°1S NO LuOd3y 
(S3TQN1S) NOTSOMA NVOTHOIW=3yvI 
(S3TQNLS] NOISOY¥]3 HOVE 
(S3IQNIS) NOISO83 HOV3E 
(S3TQNLS) NOTSOYNS HOV3E 
S3IGN1s 
AdAL N3WNLIA JO ( SINSWYNVEWS TWNVD ONY SAWAM SWYG SNIOND ) [S3SNLONNLS) DIAINVYGAH = WN 
S3YOHS SS3IISQTL NO (S3YNLINGIS) JATLIZLOYNd WISVOD 40 NOTLYTIVISNT YN4 SNOTIVAMASEO WOTL3SYO3SHL = WN 
STN3-3NV7 JO SHOKS OTHO AHL NO [S3YNLINNLS] 39ev1 JO $193443 
LIAS NO CSAMNLONNLS) SATLOZL0¥%d WAsSvOd 4O $1934453 = YN 
AZNYH3SQYNON JO LaVd LSSM NT LNAWdOT3A30 HOVAG NO CS3HNLINNIS) BATLD3ZIONd GNVISI 40 1934553 3HL = UN 
SBLVLS WISVOD DTIINVILY NT (CS3eNLONNIS] 313d L3SHS V3B3LS 4O 3417 
B-IITT (S3YNLINNIS) NOTLVLYOdSNVYL VAS = YN 
NOTLISL04¥d SYOHKS HOS [S3YNNLINGIS) 
NOLLI3LOUd W1ISVOD GNV [S3YNLINYIS) VAS NI NOTS3O ANY ONINNYTd HOS SISVE SV 39xNS GNV VISAS = VN 
LSVOD ASSHSCHMSN 3HL ONOTV CS3INNLONYIS) O3193973S JO AMOLSTH WIINOLDId V 
CS3SHNLINAILS) NOTLD3ALONd BYORS 31L3SNONOD 
CSAYNLONMIS) BAWILTYVW ONY S3AVM SONIM 
CS3YNLINHIS] NOTIOFL0Nd HOVIE ANY JYCHS HOS ONTITId L3A3HS 1331S 
CSBYNLINNIS) JHORS NI ONT Vd L3SKS TAALS 4O ALITIEVUNG 
CSAYXNLINAIS] IOMINQD NOTSONS HOV3ZE NI LIWHdSY 
CSSYNLINAIS] JIINVHOAH SV NOTLONAS HT3KL GNY SNIOUD JO AGNIS V 
CS3YNLINGIS) BSATLIALONd Wi1svOd JO 3dAL TVIVM d3aSLS NO NOTIDATS3N = SIAVM AG NOTSVHAVY HOV3SE = VN 
(CS3BUNLINGIS) WISVOD SIAVAWH3d 4O 301 3H! LV NOTLOV SAVM OL 3NG ONTNNODS 
LUSSUNLINGIS] ONTYS3SNIONZ W1Svod 
CSSYNLINUIS) NOTLOALONd SHOHS YO4 ONIVWId 1331S 133HS 


S3aunLIneLs 

SNIOUS JYOHSVSS JO C3MNLONYIS] TWNMSINT SHL ONY HILON37 3HL NO = VN 
SaNLINYSIS 

N3LSNYHOV1S NV ONNAFONVMONVS SIG JNW CNINHNAGNYHLS) AOA SSNTSNI3S N3C Y3EN |= WN 
N3SNHNEGNVSLS 


296T-$1T96T VOTYHYOTS NI SNOTLTONOD 30TL (CWHOLS) ANY NOTSONS HOVER 4O M3TASY 
IddISSISSIW ONY VWOIYNI4 40 SLSVOD AH! ONOTVY 39vwWG [WeOLS) 1N393a 
wadds 
SLSNW33SLSO 430 NV CH34NTT391S) 430 ZINKOS ANN HONHABY = YN 
a3sNIT31S 
S3YNLINSLS SATLISLOYNd WISVOD 40 3dAL VIVM [d351S) NO NOTLOSTS9Y = SSAVM AG NOTSVHBY HOVSE = VN 
eee ONT YWANME 4O 3SNVD = N3LGOSA. 4O 3HYOHKS [d331S) = VN 
d331S 
HOV3IG-IWVIW SZITIAVIS ONTLAARS (7331S) JO SNIOND GNV S11VM-V3S 
SIUNLINAIS AXOKS NI ONT Vd L339KS [(1A31S) 40 ALITIAVANA 
SBYNLINNIS NOTLIF1ONd KOVSP GNY JYOHS &O4 ONTTVId L33HS [13319] 
ONIVId LABHS (1951S) 4O SNOTIVOTISSANI 
S31VLS W1isvOd STINWTVIY NT SSYXNLINAIS 313d LASHKS (1431S) 3OQ 3417 
VOQTHYOTS HOVAAR]=W1IVd SNIOMO ATId L3SHS (1331S) WIN3SWIH3dXx3 
(Q3NNILNOD) V331S 


244 


1000490095 
7000490000 
9000490095 


1000499082 


$000496089 


2000H900T9 
700049%029 
€000496089 
€000u96002 


9000490000 
C000YNSOTES 
2000496002 
1000496089 


€000490000 
2000490009 


200049008S 


200049008S 
20004900SS 


1000498099 


2000H90TSS 
ToOddNDTOeS 


900049009S 


TOO00NSTOTY 
2000HN90T0% 


1000492099 


TOO0ND2ZTb6E 
TOOOMSTTIBE 


2000YN90TO% 
1000492099 
1000492004 
TOOdONSOTEeS 
2000490025 
200049S0S¥% 
7000496029 
€000896002 
€000496089 
100049906S 


1000499029 
TOO0ONDLOTS 
TOO0YSTISS 


NOTLO3L0Nd WISVOD 4O [S1S3L) TACOW ANY SOTWYNAAM WISVOD NT KONV3ISSH 40 WITIFONE AHL NO SVSQI 3wOS = YN 
NOTSON3=337 SAHOVSE WISVOD A3SZTITEVIS JO CN3Z 3H1 YY WWAdP HOVES 40 (S1S31) TAGOW = YN 
NOTLO3L08d WISVOD GNV SAVMV3S SHORAVH NJ ONTHSSNIONS FWTLTaVh NT CSIS3L) TW3N0W JO ALTIIAVLIAS = YN 
sisal 
SNTOHOD 4O NOTIVIIVISNTI SNOSZ9NVINVAGY 
3HL ONV HOVE AQNVS V NOdN SH3WNV3NA ONY SINAYHND 43O L99449 JRL SNTWH9L3C0 OL STVAGCOW AWWOS HLTM C1S31) 
1S31 
NOTLOALONA ISVOD NT wW37KhOed CUWNIWHSL) SHI 
WNIWSSL 
[SWAISAS) 3NAOHD AO NOTSAQ HOS SISVE OISTANATOS VW = VN 
CSWAISAS) A4NAOND |= NOTLI3ALONd LSVOD 
CSW3LSAS) SNAOHO 40 HOTAVHAR DTINVHOQAH 3h} 4O AQNIS WIN3WId3dKS 
(CSWALSAS] JNAOHSD GANTIONT 40 HOTAVH3A JTINVHGAH SHL 40 AQNLIS WIN3SWIY3dX%3 
ShW3LSAS 
S3HOV3IA GNVS ONIGTINGSY GNV TONLNOD NOTSONS HOVAEG ANd CW3ISAS) NIONO FIFVAWMSd ATVIVINOZTHOH GONNA 3BHL 
CWALSAS) NIONO NVOTMAKS=1404 3H1 4O NNSLIVd ONTINVIIG 
[WAISAS]Y ANAQHYO VY HLIM LSVOD V 40 SOTWYNAG SRL 
(WAISAS) SNAOHO DV HLIM LSVOD Y 40 SOTWYNAG 3HL 
W3LSAS 
ANWWH39 4O 1SVOD V3SS=HLYON C17AS] JO 1SV0D LS3M FHL JO NOTSOMS SHI NO SHHOM FATIDILO%d 30 SJON3SNIANT 
SNIOHO 1V174 AB GNVIST C1 TAS) 40 HOVAR 1S39M JRL 40 NOTLO3104d = YN 


LAS 
NOTLOZLO¥d WiSvVOD ANY SAYNLINIS VAS NI NOTSAC GNY ONTNNWId HOS STSVA SY F9NNS ANY [173KS)] = VN 
VW13eS 
NOTLOSLO¥d WISVOD ANV S3YNLINYLS WES NI NOTS3C ANY SNINNWId HOS SISVA SY C394NS] ONY W13MS = WN 
1TAS 40 LSVOD ISS" 3HL NO S39MNVHD AHOHS ANY [39HNS) = WN 
394NS 


VINHOSTWO ( FSSSTTVINAL3SSNAS) ) QORTO=NvS 40 ALTID 4O AGNIS WITI3dS = YN 
S434I119-13SNNS 
NOTH3SLTHD NOTSAIQ NTOMD VAN FONVIMOAWT ONTNYFONAD INAWALVIS CAeBWWWNS ) 
NOTIOV SAVM AG NOTLVENNdSNYeL ANWS 40 SSTGNIS NO LHOdaY CAdVAWNS) 
ASYWHWNS 
NOTLO3LOUNd WAISVOD GNV SAVMV3S SHOSYVH NI ONTANS3SNIONS AWTLTavh NT SYS3) TRd00m 40 CALTTI@VLIAS) = VN 
ALTUIEVLIANS 
S3ATANLS ANVIST CNOWIS*1S) NO 1LHOd3u4 
VIONORO GNVIST FNOWIS*1S) AGNLS NOTSOSZ HOVAE = VN 
NOhIS°1S 
VOTHOTS ALNNOD FSNHOF ELS) AGNIS WOSLNOD NOTSONS HOV3R = WN 
SNREOF°LS 
VOTHOTS CANTISNONVEIS) INTOd KIMON LV SNTONOD OLL3nIVd ONY NOTSOUS 
VOTYONS CANILSNONVELS) LNTOdG HIYHON JY SNTOHO OLLAW Vd JOVFEVD GNVY NOTSOMA 3YOHS 
: SNILSNONVEIS 
VIOHOFRD GNVIST NOWIS*IS CACNIS) NOTSOQ¥Z HOVSAR = VN 
VQTHOT14 ALNAND SNHOFTIS CAQNIS) TOeINOD NOTSO4S HOVER = VN 
VINHOSTIWD ALNOFOD B9NVHO CAGNIS) NOTSONZ HOVZE = YN 
SNIOND WAISVND 40 193443 BHL NO CAGNIS) WINSWIY3dx3S NV 
(T) SNIOUS AS G3L9354V LNAWIGAS HOVSE NO CAGNIS) TWIN3KYONN4 SNIONO 40 SNOTLINNS 
OTHO GVSH3SIGHVW OL ANID 3LVIS NVOTHOIW = OFHO WONS ATYS=3NV7 JO ANT AHOKS OTHO CAGALS] NOTSOH3 HOV3AE = VN 
VQIYNONS SASM ANAVISTE AONV VINIONIA 40 CAGNLS) BATIVH3SdOND NO YHOd3H TOSLNOD NOTSONS HOWAE = YN 
SWILSAS 3NAOUD GSNTTONT 40 HOTAVH3ES DTINVAQAB ARL JQ CAUMLS] WIN3Wld3adX4 
SW3LSAS 3NAOHD JO HOTAVHSA DTIINVMOQAR GRKL JO FAQNIS) WIN3SWId3d¥3 
S1iS31 
WILINT ONY LN3WdO13A50 LNSWdINDS LYOMSNVYL TWHOLLIT 30 3LVH AHL NO SNTOHO 40 J9RAdJF BRL 4M CAGNIS) AMOLVHOBVI 
S3NAOH9D ONY S3HOVAR JO HOTAVK3S SKIL 40 FACNLS] 1300W V 
SAYNLONNIS OTINVHOAH SV MOTLONOAS HTIHKL GNY SNIOHO 4O CAGNLS] V 
VISVTV AVE=NVWAHOUY ALINTOTA ONY ILTdS HAWOR SNOTV NOTSONZ 40 [AQNLS) 
(AANNTLNOSD) AGNlS 


245 


2000490025 
900049002S 
T000U9L029 
T00049%06S 
T000u9002S 
9000490025 
2000920956 
2000x49000S 
$00049604S 
$0004900%S 


8000490064 
TO00NDTOeS 


2000896002 
1000899065 
2000496002 
2000496095 
1000499004 
200049001 
20004900€S 
TO00NDTT29 


7000496002 
1000u990€0 


TOO00ND0TE9S 
2000xN900ES 


TOOONDTORS 
TO00NdeTe2S 


20008920ES 
20008900%S 


1000490002 
700048900%S 


LVAS JNY AWATEONd7ZINHOSNSLSOY YARN ENAONAHOASHAIINAY SOY NAONNH3S9IOS = VN 
ASNYACHON DASNT H30 CINVHISIS3M OXON 
ONN 1S3M WV N3ONANTSHOSYSSHONNAAY HAG N3HOVSHN ATO YARN CNAONNHONSHAINA) M390 N7 AWHVNONN 1131S AHDITLHOVINS = YN 
N39ONNHONSYSLNN 
CSSLVIS-<C3LTNAY ABL NT AON3STHAd¥YS NOITLOALONd JHOHS 
S31VLS-G3LINN 
YSINIM AA GAVWIS LDO3FONd NTOND AASHAP=MAN SSANTSOH (CQ3SHSTNIANN) 


Q3HSINISNN 

NOTLOFLONd AISVAD HOS SYHOM TNTCALTONOT CHSL0NHS0NN) = VN 
Y3LVMe30NN 

ITAS 4AY ZINHOSNALSAY GNA CMIONNYAGNVNSANSINI = UN 
N3SONNYSONVYHSANSSN 

AQNLS TONLNOD NOTSOYNS HOVAR NISNOOSTM JOMOLINYW OL FSHSATH-0M)) HOM4 ALNAND DOMOLINYW = WN 
SYSATH=OML 

CNAHOSTHL) ONVIST SHI 30 FNINDSO ONY NIOTHO = WN 
N3ROSTAL 

JHOHSSHO4 WIVHO Y ONONTY AWIHSLVW ANOHS 4O FTBAVHL) AHL NO SNOTLVAN3SSAO 
TEAVeL 

SNIMS ONV C3AVHL) NASIMISA VAS=OTLIWAR HINOS AKI 4Q NOTIOFIOME WISWOD CNY SOTWYNAG WISVOD WWH3N39 = VN 
SAVUL 

FHITI SAHMLONMIS ENOTIVINOdSNWHI) VAS = YN 

NOTLOV FAVM AH CNOTIVIMORSNWHI) ANYS 4 SATANIS NO LdOd3y ANYWWNS 
NOTIVLYOGSNVHL 

SHVR HITM SISVOND NO VNAWONARd [C1HOdSNVHL) CNYS 3WwOS 

sisal 

WILINT GNVY LN3aWdOT3AS0 LN3WdINDA CLYOdSNVHL) WWHOLITT 49 3104 AHI NG SNTOMO 40 L99449 FHL 4N AQNIS ANOLVHORYI 
LHOGSNVUL 

SY3SLVMYV3NE JO NOTLONNISNOD AHL AR AASNWD AAARVWAS JO LAHAVHANdOL) 40 NOTLVIYVA 
AHdvesodal 

SYHOM H3BATH ANY FAONZ4RQ WAS 4O NOTLONAISNOD SRL NI CeH3AWTL) 
oSdwil 

ONVIAMVW INTOd CNWWHODTI) LY NOTSQMA AMOHS NO 140d3u 
NVWKOTIL 

L4TMG ONVS ONOMLS ONY FS3QTI) wuaRr BITM SISVOD NO SNTOYOVAS = WN 
s3cyl 


S3YOHS (SS3T3QILI NO S3BHNLINHLS BATIDALONd WISVOD 4O NOTIVIIWISNT HOA SNOTIVAMSSRO TOTLAYMORHL = UN 
SS3730]1 

Z296T-T96T VOATHONS NT SNOTLTANDD CACTLI WHOIS ANY NOTSONF HOWAS 4O MATABS 
3031 

StVT4 CIVOTI) BHI NT ONTOQTINARNTCHS ONY NOTLVRHVI094 ONVI 

NOTLOV 3AVM ONY CIWOT)) JO NOTLIVZITTIN AKL AR SAMORSSHOA AN JNAWBAQNdWT ONY NOTLOALONd 3SHL 
Wall 

ONVISITA 30 31ST N3GQVM HOLNG AHL NO NOTIVIT Idd) SLT ONY S3AWM OANWS JNOKY FAMHOSHL) IWOTLYWAHIVW V 
AXOSHL 

S3YHOHS SSATZOIL NO SBHNIONYIS BATLOALOMd TWWISWND 4O NOTIVIIVWISNT HO4 SMOTIVAMASAO CIVOTL9NORHL) = YN 
WOITL3SeO3HL 

AQNLS TOHXLNOD NOTSOMA KOVIA INDTIDSNNOD AVH-OTINVTIN OL S3ATH [S3WVHL] = UN 

AGNLS TONLNOD NOTSOYNA HOVIA INDTIDANNOD M3ATH (CSABKWHI) OL NSATH WONLVONVd G VRINV = YN 
S3wVRI 

AQNIS TOHLNOD NOTSONA HOVWAG FSVKAL) ANWIAST NOIS32ATV9 40 FHOHS 41ND = YN 
SVX31L 

NOTLONYNLSNOD HORHVH VSS ANY W3S NI YNNI4 ATAVAAOW HLTH [SL1S3L) T3C0Oh - VN 

SONATA NIONNO NT ONVS INFOSANTWAT HITM [S1S31) ONS G324N0109 

NOTOSY 1LVM NT S9WAQ WAS NO dneNne SAH 40 £51851] TAGQW = VN 
CASANTINOD) SISAL 


246 


TOOONDTO2S 
70004900%S 
70008900SS 
S00049008S 
TOO0NDO00TS 
900049008S 
7000489002S 
T000Yu990€9 
s000u900SS 
T00049909S 


€000ND9E0S9 
TO00NDB0ES 


T000N90Te9 
T000Y490T89 


$000u49%029 
470008990ES 


S000u9%029 
1000496064 
4000H8990ES 
000496029 
€o000N9NTORE 


T00049S0S¥% 
+000N9TTSS 
2000495029 
2000896029 
TOOONDTTIS9S 
TOOOYDTTOE 


2000uN92T2S 
€0008980ES 
2000499029 
TOO00ND0TS9 
T00049S029 
2000496002 


s00049002S 
9000490025 


NOTLOV C3AAVM) AR NOTITPHORdSNYHY ANHS 4M SSTONIS NO LHNdaY AMWHWAS 


SAVM 
NOT93M FL1VM) NT SAWAG VAS NO eNeNAe AAMM 40 SISAL TAGOW = WN 
LivM 
HOMVASAN WISVOD WOMAN SIDAdYA ALONOOA CYALVM)] LVHM = UN 
RS=ROH6T W3SS<OTLIVR ONY VAS=HIMON NABMIAIR AWONOOA [YSLUM) = VN 
TAIN VAS-OTIIVE ONY BJHON NASMLAG AWONODR CHALVM) = YN 
AWONODS CHSLUM) 40 TAN = YN 
calue 


14V9339S FIC 4NV 1S39M [ANHOHSOMVH) MT H SNKEAS BAN ONTYATM JIG = UN 
3900439NVM 

SYHTHSdWVH=M9N 3AM HOWSP=$FLVIS FONVS=STI1V%) 40 SHdAVHOOLOHA AWWIN3V 
ANVS=ST 710M 

SSYUNLINGLS BATIDSLONd WIiSVOD 40 AdAL C11WM) Aa3lS NA NOTIO9I424 = SFAVM AF NOTSVeAY HOVSF = YN 
Vv 

AGNLS TOHINOD NOTSONS HOV3IB °H 9f IVAYW AN ANWIST AWP=AdSdUNVH ANY FHOVAKSVAWIVM) = UN 
KOVAAR=-V3WIUM 

AQNLS JOMINOD MOTSOM3 BOWAR TIVRUH AKYO [HOWAH=TYTINTVM) = WN 

AGNLS TOXLNOD NOTSOHF HOVRS °R P&P ARVO 40 ANDIST CHOVAK=JNINIVM) = UN 
HOVSA=ITSIMIUM 

ONVI3SINA 3O 31ST CNA0GVM) HOLING 3BH1L NO NOTLYOTIdAvY SIT GNU CAAUM OANYS [COBY AMMBHL TWOTLYWSHIVW 
é N30G0VM 
CONVI3SITA] 30 31ST N3GQVM HOING BHI NO NOTIVOTTddv SIT CMY S3AVM ANVS LNOFY ANOAHL TWOTLVWAHLYW Vv 
ONVI3SITA 

AQNLS TOHINOD NOTSONS HOWAA SATIVNRdNND VINISHTA CHOVAH=-VINTOMIA] - YN 

AQNIS DVOXINOD NOTSOHS BHOVAR PFINTOYXTA [CHOVAHHKVIMNIONTA) = YN 
HOVARG=VINIOSUIA 

AGNLS TOHINOD NOTSOHXS BOVIE SATIVHAANOD FYINTOMTA) HOWSH=VINIOMIA = UN 

AQNLS TOXINOD NOTSONS HOWSRS CYTNIOHTA) BKOVSR=IVINOTND = VN 

AQNIS TOXLNOD NOTSOHS HOVER CVINTOXTA) HKOVSA=VINIOMIA = YN 


VQTYOT4s SAZY ANAVOSIE ONY CYVINIOMTA) 30 AANIS AATIWHSdOND NO LHOdAY TNMLNOD NOTSONS HOVAR = VN 
CVTNTISHTAY LTAS APHONOTITM LV NOTSON3 HOVSA = YN 
VINIOSIA 


OIHO NOMNH 40 CALINIOTA) 3H1 NT ANTI 3NGHS ATNA=aWYT AMPIS NOTSON] HOVAE = YN 
SNIONO 4O CALINTOTA) AKL NT SOTISTH3ILOVNVHO MOT4 SHL NO = WN 
YNITOMVO=SHIYON LALTNTOTA) ONY HOVSAR=VNTIV0ONVIO = VN 
VNITONVI=HLHON CALTNIOIA CNY HOWAA=OTINVIIY = NOOVK=LNO4 - UN 
UMSVIW AVE=SYWAHOW FALTNTOTAY ONY JTdS HAKOK ONOTY NOTSONA JO AGNIS 
ALINIOIA 
NVOTHOTW<3uVT FSASMAA) AHOHS HLMON 3H 
SNSUIA 
AGNLS TONLNOD NOTSOYZ HOVE OTHO CNOTIIIWYAA) OL AMSNONVS FI™R=-3NV7 4O ANITA AXOKS OTHO AT YIONaddvY = WN 
AGALS TONLNOD 
NOISOUS HOVSE JOVITIA-3NVI-GIN3TSISHS GNY CNOITIIWHSA) NABMIAG JTMS-3MVT 4O ANTI BHOKS NTHO ITIA XIGNAddY = YN 
: NOTTTINY3A 
AGNLS WOXLNOD 
NOISONS HOVE B3ALTLVYAdOOD WINV LVANINSA) 3HL NO LNOdaN WIMSINT AWTIAdS - VINMOA4TIVD NHSAKINOS JO JSVOD = YN 
VENLN3A 
NOTS3Q NIOND NI CSNOTIVINYA) 
NOIS3Q NIOQMO NI [SNOTLVIYVA) 
SNOILVIUMWA 
SMALVMAMVANE 4O NOTLONNLSNOD BAHL AP TASNWD CAR-W9S 4O AKAVeOOdOL JO CNOTLVINVA) 
NOTLVIYVA 
ABNUZOHON TASNI HSC ONVHLSISAMGHON OND 1S3M NV NZONANTAHOSNASHONHSEY HA TNAHDVSHN) ZIG - WN 
ASNYHACMON FASNT 430 GNWHISIS3™ GYON 
GNN 1S3M WY NSONANTSHOSYSSHONMEBY HAG CNSHOVSHN] ATG HARM NAONAHONSHAINN NAG AZ AWHYNONNIATZIS FHDITLHOVING - YN 
narovsan 


247 


2000u9209S 
TOOOUSTIE6E 


1000497094 
TO00NDTO0Y 


€000892T84 


C000N9L0BE 
1000u9908E 


T00049%06S 
T00049000S 
C000N9TORE 
1000892009 
TO00NDBOTS 
9000490026 
T000Y9S0ZS 
T000N990SE 
2000N9E0S9 
T00089608S 
2000492059 
T000489800S 


S00049002S 
9000490025 


TOO00NSTT6E 


g000u500SS 
€000x490000 
2000490055 
2000490009 
7000x49002S 


1000492009 


s0004900SS 
20004890000 
1000490005 
T000N90TRaS 
T000YND00E% 


00048900%S 
2000499084 
1000496099 
T000Y4990€0 


AGNLS TOYLNOD NOTSOYNS HOVSE CNISNODSTM) SOMOITNYW OL SHSATH<OML WOHS AINNOD DOMOLINYW = WN 
NVOTHOTW=3yN07 30 SHCHS 1S3" AHL ONO1V 
S3ILID Y3SHLO ONV ENISNODSTM] GOOMAHOHS 1V NOTIODALONd HOVAR AYN4 ABSN SNTIOMO AdAL STEVEWHAd 430 SSANBATL934453 
CNISNOOSTIM) ALNNOD SSNNVRITW 40 ANID 3SHOHKS NVOTHOTW=3NVT ACALS NOISON3 HOVAE = WN 
CNISNOOSTM) VWRSONSYW LV SNIOND JFIAV4WY3d 
NISNOOSIM 
AQNLS TOHINOD NOTSOH¥A HOWAP SIIASNHOVSSWW [KOVAH=dOUHINIM) = WN 
HOVIE=-dOSRINIM 
SILLASAHOVSSVW FdOHHINT#) LY WeOM AATLOALONd FXOHS 
SLLASNHOVSSW CdOMHINT) LY WHOM JATIOALONd AYXOHS 


dOUHLNIM 

CHBINIM] AB GSTIWAS 1L93POME MINHA ABSHSC=N3N SSANTSNE GAHSINISNN 
bSLNIM 

SBNNLONNIS AWIL Teh ANY SaAVM [SANIM) 
SONIM 

VINTOMIA LTdS CARBONATITH) LY NOISOMS HOVEE = VN 
ABHOCOTTIF 

SLIASNKOVSSUh CHINOWARM) HOWAR-LLASSNOVSSaM = WN 
HINGWASM 

INDILIANNOD CNAAVH=LS39M) HOWAR=199dSNNd LV VAN MOMMOF ONY JII4 HOWRA 40 YOTAVH3E 
N3AVR=1S3M 


AZNMACHON TASNT 450 [TONVHLSLS3M) GHON 
OQNN LS3M WV NISONANISHOSHSASHONMABY B30 N3SHOVSHN JIC HAAN NBONAKONSHAINA M30 NZ AWRKYNONC 113915 SHOTTILHOVING - YN 
CNVaALSLS3M 
LIN3W39VId TITS 3HOSSA ANY NOTLONYISNOD NIOHO HALSV INDTISDANNOD CLHOdS SSM) KOVARRUdWOD 40 SHAVYHONLOHG 
INDTLOSNNOD [PHOdL SAM HOVAFHOdWOD JV NOTSONS HOVER = VN 
LyuCd1 Sam 
MHOA=M3N LAINI SSNOF OL FATH31S3M) JHOHS ONY FAINT ONWAST=“FaT4 ANWIST=“9NOT 40 LSYOD OTINVILV = UN 
AGNLS TOHXLNOD NOTSOMS HOVAR ONWIST=S0GHH [ATH 4IS3IM) ANY NOLSONTY=BLINOS = YN 
ANVIST=3COHM {ATHSISSM] = VN 
AVe31S3M 
NOTSO¥S 1SV09 LSNIVOV SSYHNSVAW ONY SWATERMd 14TH WHOLLTT = CLSVODLSSM) KSINVO SRL 
1SVCOLS3M 
AZNYSQHON TASNI 430 ANVYHLSLSSMGHON CNA FLSAMT NY NSONONTSABOSHASHINE REY 430 N3BOVSHN SIG - YN 
AQNS3SCHOM DASNT MBO ANVWHLSEISSM OHON 
GNN (153) WY N3SONANISHISHSSHONYEAVY Y30 N3SHOVSHN STO MSRM N3SRKNHOPSHAILAN NAM AZ SWHVNONND13LS ABOTITLHOVING = YN 
NYOTNVOTHIT R= aM 40 SYCKS C1S3") SeI 
ONOW S3ILIOD YSHLO ONY NISNOOSTM QOOMAHOHS IV NOTIDFIINNA HOVER HN4 ARSN CNTOND AdAJ} BTEYAWHAd 40 SSANSATI19394453 
ASNYMSQHON 4O LoeVd CLS3M) NI LNIWdOTAARC HOVAR NO SAMO TINeIS SATIDRIONA ANWAST 40 19A4d5 AKL - VN 
ANWWH39 JO 1SVOD V3S=HLYON ITAS 4O LSVOD C1SAM) ABL 4O NOTSONS FHI NO SWHOM FATLIOALOMd JO FONSNISNI 
TVAS 3O 1SVO9 [3S3M) AR) MO SAENVHD SHOHS CNY 349NNS = VN 
SNIOMS 1V14 AG GNVIST ITAS 30 BOWAS [1534] JRL 4O NOTLOZLO¥G - VN 
1V93939S SION 4NV CLS3¥) ZQOOONSONYN NT H ENENE B3GQ ONTMeTM STG = VN 


SLIASNHKOVSSH tl: HINOWAAM [FIV IE=119SSNOVSS3IM) = VN 
HOVAF=$113SSNOVSSAM 

S3YNLINAELS JAILIILONd WILSVOD 4O 3dAL W10mh daalS NO NOTIDATARH = (SRAM) AB NOTSVAFY KOVR - VN 

S3INAOHOD ONV SYHSLVMNV3NA 4O ADNINTINT SHL GN [SRAM] ANVS 40 SOTRYNAQ Tisvad SHL 

Saanianets Bwritave ANY CSSAVN) SCNTM 

OQNVIBITVA JO AIST NAGAVM BHOLNG BSHL NO NOTIVOTIedy SLT Oni [S3A0M7 CINYS [CORY AMOSHL TWWOTLVINSKLVhW V 

SNIOUD AG NOTSOYNS S3HYOHS 4O TONLNOD FHL OL SQNVTOV3H NO SINSMHND CNY FSAATH) 4O NOTIOVY JRL AO NOTLYI3H SRL 
SSAVM 

NOJTOSM LIVM NT S9IYAC VAS NO aNeNNA LAAWY) 40 SIS31 14900 - YN 

SqHOra4 NO MOTLOV [AAVM) 

SSYeNLINALS AWASVOD AIFVAWHAd 4Q BO1 ARI IY MOTIOW C3AVR) OL SNC ONTHNOADS 

NOTLOV C3AVM) GNV WOTL 4O NOTLVZTITIN AHL AR SAHOKS3HOS AO INARSACHAAT ONY NOTLOALOGd SHL 
(ASANTINOD) SAVM 


248 


€000890069 
70004890069 
1000490069 


700048900S9 
€000X900ES 


9000490064 
+000uN9006% 
2000490064 
1000490064 
€00049006% 
2000890064 
S00089006% 


2000H900TE 
TOOOXDOOTE 


TOO00NDBOLS 


TONONDTOVE 
TOOONDNTOY 


$000u90000 


200049S0L9 
TOOONDTOLS 
€000490000 
T000HND90ES 
€00049008S 
9000x4900SS 
2000N92TT9 
20004900€9 
T00049209% 
T00049002S 
1000492059 
7000498009 
1000499084 


T00049908E 
€000uN9L08E 


T000u900S9 
T000uNDZ0ES 
20004960SS 


AHdVHOOTIAIP NIOMO NAO 


SS3H9ONOD NOTLYOTAYN 


SSSYHONOD 


SS3HONDD 


SS3H9ONND 


SSAMONOD NOTIVOTAYN 


SSAHMONOD 


SSAYMONOD NOTIVOTAUN 


SS3HONOD 
SS3Y9ONOD 


SSAYONOD NOTLVOTAYN 


SS3HONOD 


SS3H9ONOD 
SS3H9ONOD 


NOTLVOTAUN 


NOTIVOTAVUN 


NOTIVS TAY 


NOTIVSTAVN 


MOTIVOTAUN 
NCTIVOTAUM 


NOTIVOTAUN 


NOTIVOTAUN 
NOTIVOTAYN 


YVNI TONVI=HLYON 
PHOVAA-FTTIASLHS TSN) 


NTONO AVPWAWMaAG 1SVOaNd 


TWNOTIUNSSINT 


600T/00TLO SFTTYRS209 


[ON22) 


TWNOTIVNS SINT CANCZ) 
SSAHONOD NOTLVOTAUN ANOTIVNAS SINT CON22) 


VNOTIUNE SINT CIST2) 


TVWNOTIVNS SINT CHIR) 


TMOTIVNASINT 


(PSP EY 


TNOTLYUNEAINT FHIZTI 


FUNOTJUNM SINT 
TNOTJYUNASINT 
TVNOTIUNS SINT 


TNOTLUNMAINT 
TNOTIUNSAINT 


{hi/1) 
TINOTLYNS SAUNT 
TUNOTIYNS SAINT 
(Fiz) 


SHI OG 
ChI2ZT) SHI OL L4HOd3uy 
CH1/T) AHI OL 1HOdRY 
SH!) OL LYOd35u = 
CHIZT) AKL OL 14O0d34y 


SHL O1 SHOdae = 


SHL O1 1LHO 
dei O1 1HO 


AHI OL LYHO 


aHL OL 1LxO 


SHL OL LHOdaY = 


AH! OL 1HO0 
1 1¥0d3ax = 


(HIST) Sei O1 LHOdaaY 
CHIST) SHI OL 1LHOd3Reu 


NVId CSVSA) CML - SNTOND 11VkdSv 


SINQWISASH ONY SNTOHO 


S3NNG ONY S3HOVAE AN NOTIVSAHD FHI 
ANVWH39 4O 1SVOD VAS=HLHON LTAS 4O 1SVOD 153", FHI 
2S-276T 1SV090 1SV4 


HOV IA-ONUSVS= 


NOTL99L0¢Nd WISWAD HOA 


4O NOTSONA ARI 
FHL NO CS¥HOM) INADAY FWOS NOTIDALOY%d LSVOD 


1 


1SVOD NWOTY Au 


NQ (Sse 


OM) 


SkI NG 


CHOVAP=-STITASLHOTYM) = 
1V VJOHLNOD NOTSOHS 


VN 
ddb 
d3u 
dNe? 
daa 
ist2 
dau 
H1ET 
VN 
daa 
VN 
YN 
HILT 
HIST 
YVSA 


VN 


HOVAP-3TTTASLEOTOM 


ESsYCQN) SONSIIC Vas - 


(7) INASOM) 3HL 


7ZLINASOM 
VN 


CSHWHOM] NOTLOALONd 


AATIDALONd JO JINANTIANI 


TAS NO [S¥YHO") SATIDALONd ANNG = 


ASANH3SGHON NO CSHHOM) BATIIDALOMA ANWIST 40 


[NAwdOTAAZO 


ONY NIOTHO = 


VN 
VN 


N7YhHT NT £CSWHOM) NOTLIDALO¥%d ANY NOISOYA HOV3H 
S1SVOD BH! 40 NOTLDFI0ONd FHL HOS [SWHOM) NOTLONHLISNOD 
CS¥HOM). SONASAG VAS 3WwOS 


SONW] CARTY IDAe 404 


( V3AtHS 


T ) WATHWEYN 


[SYHOR) TNTONITONOT SALUMESONN = 
ty [SWHOM) TWW1isvod 


YN 
MIN 


NVdAVF ONT SKAT8ONd C3IVT9y CNY FS¥HOM) NOTIOFLINNd WISvod 


S1I3aSNHoOVSStwW 
SLIASNHOVSSTW 


dOMHLNTM 
dOHHINTM 


MYOM ASHI MOH ILSVOD N3dO SHL ONOTW NOTSOHA LTKID OL AALdvUY PSyHow) 


iv 
iv 


NYOTHOTW=ANVT NO 
AGQN!1S TOXINOD NOTSOND HOVSF ENISNODSTM] AINNOD SNIDVYH = VN 


AATLOALONd NO H3adVd 


[MHOM) AATILOALONd FHOHS 
[HOW] BATLOALONd JHOKS 


[NISNODSTN] WON4S SNTIOXD 


(QSNNTINOS) 


AGNLS TONINOD NOTSON3- EOVAA CNISNOOST"™) VHSONAW JO ALTO = 


SHYOM 
uOM 

YN 
NISNOOSTM 


249 


Mf 
cide hy 


CLASS TFIED 


Security Classification 


DOCUMENT CONTROL DATA-R&D . 


(Security classification of title, body of abstract and indexing annotation must be entered when the overall report is classified 
1. ORIGINATING ACTIVITY (Corporate author) 2a. REPORT SECURITY CLASSIFICATION 
Coastal Engineering Research Center (CERC) UNCLASSIFIED 
5201 Little Falls Road, N.W. 
Washington, D. C. 20016 


3. REPORT TITLE 


GROINS: AN ANNOTATED BIBLIOGRAPHY 


4. DESCRIPTIVE NOTES (Type of report and inclusive dates) 


Bibliography with indexes. 

5. AUTHOR(S) (First name, middle initial, last name) 
James H. Balsillie 

Richard 0. Bruno 


6. REPORT DATE 


Ja. TOTAL NO. OF PAGES 7b. NO. OF REFS 


8a. CONTRACT OR GRANT NO. 98. ORIGINATOR’S REPORT NUMBER(S) 


b. PROJECT NO. Miscellaneous Paper 1-72 


9b. OTHER REPORT NO(S) (Any other numbers that may be assigned 
thie report) 


10. DISTRIBUTION STATEMENT 
Approved for public release; distribution unlimited 


11- SUPPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY 


13. ABSTRACT 

A groin is a shore protective structure built (usually perpendicular to the 
shore) to trap sedimentary material or to retard erosion of the shore. Of all the 
shore protective structures used by coastal engineers, the groin is the most difficult 
to design - functionally and structurally. Because this complexity of design was 
not recognized until recently, many early groin installations were failures. CERC 
supports a continuing research program devoted to gaining a better understanding of 
groins. This bibliography evolved from the groin research program. 


About 460 articles published since 1900 on groins and groin-type structures are 
presented in this bibliography. Annotations accompany each bibliographic entry where 
possible. Indexes of authors, titles, and subjects are included to aid the researcher. 
Unavailable literature such as foreign articles, although not annotated, are included 
as entries in both the annotated section and the indexes. 


DD v.14 73 Sesocere rom sii ae! 1 8 nen UNCLASSIFIED 


Security Classification 


UNCLASSIFIED 


Security Classification 


14. LINK A LINK B 
KEY WORDS b 


Groins 
Shore protection 


Bib liography 


UNCLASSIFIED 
Security Classification 


*sexepuT oy} pue 
uOT}D9S paje}OUUe 9Y} YIOG UT SaTIjUS se paepn{IUT ee ‘pajejoUUe 
qou ysnoyi Te ‘seTIT{Ie UsTOLOF se YONS 9INJeI9TT 9 QGeTTeAeUy 
*ZaypIeasel oy pte 0} poepnpouT ore szoelqns pue ‘sat TI ‘sroyqne 
Jo soexepul ‘etqtssod azaym Arqua otyders0t~Tqtq yoeo Auedwuosoe 
suotjejouuy ‘AyderZ0t[qtq sty} ut pezuesord ore sainjoniis 
addj-utor3 pue sutoris uo QO6T e9uTS paysttqnd saToTIIe QoP Inogy 


dg IdISSVIONN ZL-1 YddVd SNOANVTISOSIN 

“H “YU Sounrg “TIT 
3b Ye VO AHR aE ZZ61 [tady sosed 6h 
Say cal ounzg *Q “Yy pue aTITtstTeg ‘H ‘¢ Aq 


AHdVUOOTIGIG GALVLONNY NV :SNIOUD 

Ayderso tp qtg *¢ 
uotjoeq0Id eLoys *Z 91002 ‘2 ‘d ‘NOLONIHSVM 
suToly *T gO “YSLNAD HOUVASHY OYMONA TIVLSVOO AWUV “S ‘NN 


*sexopurt oy} pue 
UOT}IIS pazejOUUe oY YIOG UT saTIJUO se papny[IUT oe ‘pajeouUR 
Jou ysnoyiTe ‘seTot Ie UsTeIOF se YONS oIN}eLIITIT OT qGeT TeAeuy 
*LayDIeVeseLl oy} pre 0} papnypoutT oie szoofqns pue ‘saTIT} ‘szroy ine 
JO soxepuy. ‘atqrtssod oraym Arjua otyder80t~Tqrq yoea Aueduosoe 
suotjejouuy ~“Ayder30t[qtq sty} ut pequaserd aze sernqjons4s 
oedd}-utor3 pue sutor1z uo QQ6] eoUTS poysttqnd setstIIe QOp Inoqy 


da 1A1SSVTONN ZZ-I YWddVd SNOANVTTAOSIN 

‘H “U “ountg “TIT 
‘H ‘f “OTTTTSTea “II ZZ6L [tardy sosed 6hZ 
SUA Cie ountg “QO ‘Y pue aTTTtsTeg “H “rf Aq 


AHdVUSOITAIa GALVLONNV NV +: SNIOUD 


Ayderso0tT qtg *¢ 


uot1998701d er0ys *Z 91002 ‘9 ‘d ‘NOLONTHSVM 
sutolrs) *T gO ‘YALNID HOUVASSY DUONA IVLSVOO AWUV “S “Nn 


*soxoput oY) pue 
UuOTIONS poajejOUUe dy} YIOG UT SaTI}US se papny[oUT ate ‘poe OUUR 
zou ysnoyiTe ‘saTITIe USTOLOF se yONsS oinjeI9 TT sTqet[teAeuy 
*LayoTeaset oy. pte 0} papntouT ooze sjoefqns pue ‘sot 1} ‘sZoYy ne 
JO soxepuy ‘otTqtssod oroym Aqua dtyderZo0tTqtq yoeo Aueduodse 
suotj#ejouuy ‘AydexrZot~Tqrq sty. ut pequeserd oie saanqjonays 
adAj-utoizs pue sutorls uo QOGT 99UTS paysttqnd seTITIIe YOP Inoqgy 


da 1d ISSVTONN ZL-1 UddVd SNOANVTTSOSIW 
‘H ‘uy founrg “III 

Hi or iREShe a: TT ZZ61 Ttady soded 6hz 

eTITL ‘I ountg *Q ‘Yy pue oTITtsTed “H ‘rf Aq 


AHAVUDOTTAIG GALVLONNV NV ?SNTOUD 

Ayderz0tT qr “¢ 
uotqd030rd eL0ys *Z 91002 “2 ‘a ‘NOLONTHSVM: 
suTOIN “T dO ‘UALNAO HOUVASSY OYONA TIVLSVOO AWUV “S ‘Nl 


*soxopuT 94} pue 
uoT}IeS peje}OUUe 94 YIOG UT SoTIZUS se papntoUT ote ‘pojeOUUR 
jou yBnoyizte ‘soToT Ie usTOLOF se YONS 9INzeLET[ oT GET TeAeU 
*IoyoTeasel oy} pte 0} pepntouT aie szoefqns pue ‘seT}1} “soy ne 
Jo soxeput ‘etqrssod oroym Arque ItyderBot{qtq yoera Auedwosoe 
suotjejouuy ‘*AyderZo0t[ qtq sty ut pequasead ore soinjon43s 
adk}-utoi3 pue sutors uo Q06T 92uTS paystrqnd seTotZe OOp Inoqgy 


dd 1d ISSVTONN ZZ-1 YAdVd SNOANVTTSOSIN 

‘H “uy Sounrg “TIT 
“H ‘¢ “@TITTSTeq “II 7Z61 Ttady sosed 6hZ 
STITL “I ounig “QO “Y pue eTTTtsTeg “H “£ Aq 


AHdVUSOTTAIG GALVLONNV NY :SNIOUD 

Aydersottqrg “¢ 
uot}9e30I1d ar0YS *Z 91002 °D ‘d ‘NOLONIHSVM 
suToOty “T gO ‘YSLNAD HOUVASHY OYONA TVLSVOO AWHV “S “Nl 


*soxapuT oy. pue 
uoTIIES paqeJOUUe 9Y2 YIOG UT SeTIjUS se pepnToUT ote ‘pojejouUe 
Jou ySnoyiTe ‘saTotji1e usTeLOF se YyONS aIn}eLaITT eT qe{ reaeuy 
*IaypIeeset ay pte 0} popntout oie sqzoefqns pue ‘seT}T} ‘szLoYyINe 
JO sexepuy ‘etqrssod axzoym Ar}Ue otydeaZ0T[qtq yoea Auedwoosse 
suotqejouuy ‘AyderZo0t[T qtq sty} ut pejyueserd ore soanqjonaizs 
addj-utors pue sutois uo QO6T 90UuTS paysttqnd saTotiIe QOP ynoQqy 


dd Id 1SSVTONN ZL-1 UddVd SNOANVTISOSIN 

‘H “U Sounzg “IIT 
SHiew Peco RM eSine dealer ZZ61 Ttady sosed 6pZ 
SHEN Pi ountg ‘QO “y pue aTITtstTeg ‘H ‘Lf Aq 


AHdVUSOTTAIA GALVLONNV NV :SNIOUD 

Ayder30tTqtq *¢ 
uotz9ej01d aLoys *Z 91002 ‘Dd *d ‘NOLONIHSVM 
sutoty *T gO “YALNdD HOUVASHY OYONA TVLSVOD AWUV *S ‘Nn 


*soxopuT oy} pue 
UOT}I9S pozejOUUe 9Y42 YIOG UT SaTI}UO Se papnytoUT ore ‘poze .OUUL 
Jou ysnoyzte ‘seTot1e usteLoZ se yONS d91n}eI9}T]T ST qeT Teaeuy 
*IoypIeaeset ay pte 0} popntouTt ate sqzoafqns pue ‘seTiti ‘szZoy ne 
Jo sexapuy. ‘etqrssod oraym Arua dtyders0t[Tqtq yee Aueduosse 
suotjejouuy “Ayder30t[T qtq sty} ut poejyuesord ore soxnjonz1s 
“adAj-utors pue sutois uo QOGT e0uTS paystrTqnd seTotize QOY Inoqgy 


da 1d1ISSVIONN cL-T YddVd SNOANVITAOSIN 

‘H ‘Y founrg “TIT 
‘H ‘f “OTITTSTe@ “II ZZ61 1 tady soded ¢pz 
ST EL oT ountg "QO “"Y pue OTT TsTeg “H “£ Aq 


AHdVYDOITAId GHLV.LONNV NV > SNIOUD 


Aydersotlqtg *¢ 


uotj}9e30I1d azoys *Z 91002 ‘*9 ‘d ‘NOLONIHSVM 
SUTOID *T 30 ‘USLNIO HOUVASTY OUONA TVLSVOO AWUV “°S ‘Nl 


*saxoput oy} pue 
uoTIIES poze }OUUe oY} YIOG UT SaTIjUS se papnj[oUT ore ‘poze zOUUe 
Jou ysnoyite ‘saTot Ie ustetoy se yons oinjeI94TT eT qeTreaeun 
‘LayIIeVeseL ay} pte 0} papntTouT ore sjoafqns pue ‘soTq1} ‘sroYyyne 
JO sexopuy ‘“otqtssod oraym ArjUuo DtyderZ0 TT qGtq yoea Auedwosse 
suot}ejouuy ‘AyderSo0t~Tqtq sty ut pejuesoid ore saanqjonazj4s 
adA}-utois pue sutois uo QQ6T e2UTS paysttTqnd seToTI1e QOP Ioqy 


Ga Id ISSVTONN ZL-1 UAdVd SNOANVTTSOSIN 

‘H “UY Sounzg “TIT 
oa) Se SO se SBE, Oat 7Z61 [tady seded 6pZ 
eT ‘I ountg *Q ‘Y pue oTTTtsted “H ‘rf Aq 


AHdVUDOTTAIA GALVLONNY NV :?SNTOUD 

Ayders0ttqrg “¢ 
uotz9e30Ld aLoys *Z 91002 °D ‘da ‘NOLONTHSVM 
suTOLN “T HO ‘UALNAO HOUVASTA OYONA IVLSVOD AWY *S ‘fl 


“soxoput oY} pue 

UuoT}DES poze OUUe 9Y} YIOQ UT seTIjUd se poepnyTouT ole ‘pazezouUe 
you y8noyi{e “soToTt We UusTaLOF se YONs sIN}JeIIITT eT get teaeuy 
*Loypteeset ay} pte 0} papnyouT ooze sjoefqns pue ‘sat 12 ‘sroy ne 
JO soxeput ‘etqtssod oroym Arqua dTyderZo0TTqGtq yoea Auedwosse 
suotjejouuy ‘“AyderZo0t[qtq sty} ut poequesord ore soexnjzoni}s 
addkj-utor3 pue sutozs uo QO6] 92UTS paysttqnd satotIZe OOP Inoqy 


dd 1SISSVTONN ZL-T UddVd SNOANVTTSOSIN 

‘H ‘YU founrg “III 
SH sk SOLinEshe dy eit 7Z61 Tttdy sosed 6hz 
Daeih Si ounig ‘Q ‘y pue aTITtsTed “H ‘“¢ Aq 


AHAVUDOITAIG GALVLONNV NV :SNIOUD 
AyderB0tlqrgq “¢ 


uotzdej01d eLoys *Z 91002 °D ‘da ‘NOLONIHSVM 
suTOLD) “T gO ‘YdLNdD HONVESHY OYONT TIVLSVOD AWUV “S ‘Nl 


ioe 


ae 
Peay pele 
Ae 


a 


eae 


ak 
1 nee 


al) 
y i r 


Vas eas Sed) 


iV 
| Smee emine AF 


Mi cay 
vate 


I 
wed [ 
' 
be 
‘ 
\ 
a 
a 
zt t 
fai 
‘ f 
i 
iY } 
rN 
£ 
Shue 
t 
i 
z. 
ha 


